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ALCOHOLISM  AND  DRUG  HABITS, 


There  is  no  form  of  poisoning  which  is  ^ jndely  spread  and  so 
rapidly  increasing  at  the  present  time,  as  the  series  of  trjxic  phe- 
nomena exhibited  in  the  persons  of  those  addicted  to  the  excessive 
use  of  the  various  preparations  of  alcohol,  ojuum,  morphine,  chloral, 
chloroform,  ether,  cocaine,  and  allied  inebriating  substances.  There 
is  no  other  kind  of  poisoning  which  so  degrades  brain  structure  and 
disturbs  mental  function,  while  physically  degenerating  bodily  tex- 
ture and  undermining  vital  organs,  or  which  is  so  far-reaching  in  its 
operation,  transmitting  as  it  does  through  two  generations  a  great 
variety  of  brain  abnormalities,  mental  defects,  and  moral  obli(iuities 
originally  induced  in  the  ancestral  stock  by  the  toxicating  action  of 
the  poison  on  brain  and  nerve  tissue. 

La  the  consideration  of  the  very  wide  subject  of  inebriate  phenom- 
ena two  great  groups  of  morbid  symptoms  present  themselves.  One 
group  consists  of  the  toxicating  effects  produced  on  body  and  brain 
by  the  injurious  influence  of  the  poisonous  articles  on  tissue,  organ, 
and  function.  The  other  group  comprises  the  diseased  conditions 
which,  in  whole  or  part,  operate  in  certain  individuals  to  impel  them 
to  "take  to  drink,"  or  to  give  themselves  up  to  other  forms  of  nar- 
cotic or  ansBsthetic  indulgence. 

The  former  group  of  disease  manifestations  includes  those  caused 
by  two  varieties  of  lethal  drugs  and  other  substances.  The  more 
generally  employed  of  such  articles,  narcotics  and  ansesthetics,  by 
their  characteristic  influence  have  the  property  of  setting  up  and  thus 
practically  originating  a  desire  for  a  fresh  dose,  and  at  the  same 
time  of  so  disturbing  brain-function  as  to  induce  moral  perversion. 
Such  substances  are  alcohol,  opium,  morphine,  cocaine,  chloroform, 
and  the  like,  the  flrst-named — alcohol — being  a  prolific  inciter  to 
breaches  of  human  and  divine  law  ranging  from  minor  offences  to  the 
gravest  misdemeanors  and  crimes. 

The  second  group  of  disease  manifestations,  which  do  not  cause 
moral  degradation  and  which  incite  to  no  deeds  of  violence  or  turpitude 
except  in  the  rare  cases  in  which  insanity  results  from  long-continued 
excess,  comprises  those  arising  from  intemperance  in  such  substances 
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as  tobacco,  tea,  coflfee,  and  potassium  bromide.  The  excessive  uae 
of  such  articles,  as  of  various  drugs  which  have  been  habitually  and 
excessivel}'  indul^^ed  in  (for  on  some  constitutions  tmy  Hubstanee  may 
make  such  an  abiding  impression  as  will  stamp  itself  on  the  individ- 
ual subject  unless  by  a  supreme  effort  it  be  graxjpled  with) ,  may  cause 
considerable  damage  t(j  the  system ;  but,  except  in  a  aetpiela  of  men- 
tal unsoundness,  material  structure  and  bodily  function  are  alone  im- 
mediately affected,  the  moj^ah  and  the  conscience  either  remaining 
unimpaired,  orlwing  injuriously  influenced  nnly  as  a  remote  result  of 
precediiiK  phyHical  i>at!iulogical  depravity »  Excess  in  alcohnl  is  daily 
credited,  in  |>olice  courts  and  before  higher  judicial  triVjunals,  with 
offences  against  morality,  law*,  and  order;  excess  in  coffee  or  tobacco 
never. 

Till  about  a  century  ago,  wdien  Benjamin  Rush  laid  dowTi  that 
hal>itual  drunkards  were  dineased  persons,  with  the  exc£^i>ti*tn  of  oc- 
casiomil  utterances  by  a  few  thoughtful  and  far-seeing  medical  philos- 
ophers from  the  time  of  Hippocrates  downward,  there  was  a  general 
belief  that  drunkenness  was  a  purely  voluntary  condition,  that  men 
and  women  could  get  drunk  or  refrain  from  getting  drunk  as  they 
chose,  and  that  intoxication  was  a  pastime  w*ilLingly  and  wilfully  in- 
dulged in;  nor  is  this  erronef>us  l>elief  wholly  dead.  The  many  who 
formerly  held  and  the  comparatively  few^  who  still  cherish  this  opin- 
ion, looking  upon  the  whole  matter  of  dninkouness  as  a  mere  immor- 
ality, vice,  or  crime,  see  no  need  for  any  medical  cfuisideration  of  the 
subject;  punishment  in  a  jail,  coniinomont  in  the  *'stfjck.s,'*  pulpit 
denunciation,  ecclesiastical  excommunication,  or  the  ad  ministration 
of  a  good  whipping,  being  in  their  view  the  |>roper  mtMie  of  denliug 
with  such  want^m  and  depraved  outcasts.  But  modern  scientific  re- 
search has  revealed  the  fact  that  a  large  projxu'tion  of  the  most  con- 
tirraed  topers  are  what  they  are  though  they  have  an  utter  loathing 
against  intoxicants,  and  in  spite  of  repeated  and  deHj>erate  struggles 
to  avoid  intoxication. 

Medical  science  has,  therefore,  set  itself  to  investigate  thoroughly 
the  nature  and  projierties  of  intoxicant  action  on  b(^dy  and  l*rain,  and 
the  various  morbid  conditions  which  operate  to  render  a  substjintial 
proportion  {happily  but  a  minority  of  drinkers)  of  human  beings  an 
eas\  i>rey  to  some  form  of  that  enslavement  by  exce.sHive  indulgence 
in  intoxicants  which  is  the  most  complete  {xissession  and  tyranny 
endured  bv  men. 


I 
■ 

■ 

I 


Definition  of  Terms. 

It  is  imperative,  at  the  outset,  that  there  nhould  l>e  a  clear  com- 
prehension of  terms.     So  great  have  been  the  confusion  and  misun- 
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derstanding,  often  leading  to  apparent  opposition  of  opinion  when  no 
opposition  really  existed,  that  in  the  most  recent  medical  dictionary 
(Groold's)  acnte  alcoholism  is  stated  to  be  "  inebriety ;"  and  in  most 
writings  "inebriety"  is  employed  as  a  synonym  for  "drunkenness." 
To  remedy  this  loose  nomenclature  and  to  avoid  the  conseijuent  gen- 
eral confusion  of  terms,  expression,  and  thought,  the  writer  has  ven- 
tured to  restrict  the  application  of  the  term  "  inebriety"  to  that  over- 
powering morbid  impulse,  crave,  or  craze,  which  tends  to  drive 
certain  individuals  to  excess  in  intoxicants.  To  still  further  guard 
against  the  confusion  of  "  inebriety"  with  "  drunkenness,"  he  has  sug- 
gested an  alternative  scientific  term  to  "  inebriety"  (inebriety  the  dis- 
ease) in  the  word  "narcomania,"  which  is  literally  a  torpor-mauia 
(va/ixiy,  torpor) — in  other  words,  a  mania  for  narcotism  by  any  intox- 
icating or  ansBsthetic  substance.  The  crave  is  not  for  alcohol,  or 
opium,  or  any  like  article,  but  for  intoxication,  or  rather  the  tempo- 
rary relief  or  satisfaction  afforded  by  intoxication.  The  disease  of 
inebriety  (or  narcomania)  is  thus  a  true  intoxication-mania,  the  dis- 
eased inebriate  often  utterly  abhorring  the  liquor  which  he  would 
barter  his  salvation  to  procure.  Nor  is  a  drunken  act  the  disease  of 
inebriety,  any  more  than  is  a  mad  and  fatal  assault  the  disease  of 
insanity.  Drunken  and  insane  deeds  of  a  drunkard  or  a  lunatic  are 
the  symptoms  or  manifestations  of  certain  diseased  brain-states, 
which  either  of  themselves  or  on  the  aj^plication  of  appropriate  ex- 
citing influences  are  incited  to  impel  to  the  committal  of  these 
deeds. 

Contrary  to  usual  parlance  "  alcoholism"  and  "  alcoholomania"  are 
not  synonymous  with  "inebriety,"  but  refer  to  only  a  variety  of  that 
disease.  Thus  not  all  inebriety  is  alcoholic.  There  is  a  great  extent 
of  non-alcoholic  inebriety,  especially  among  Eastern  peoples,  in 
opium,  Indian  hemp,  and  preparations  of  these  and  similar  nar- 
cotics. 

Alcoholism  and  alcoholomania  need  not  be  regarded  as  having 
strictly  the  same  meaning.  For  the  present  review  of  the  whole  sub- 
ject, the  latter  term  may  be  considered  as  signifying  that  variety  of 
the  disease  of  inebriety  or  narcomania,  which  consists  in  a  mania  for 
intoxication  by  alcoholic  beverages,  just  as  morphinomauia  may  be 
accepted  as  designating  that  variety  of  the  disease  of  narcomania 
which  consists  in  a  mania  for  intoxication  by  morphine.  Alcoholism 
and  morphinism  would  be  usefully  applied  to  the  morbid  brain  and 
body  disorders  produced  by  excessive  indulgence  in  the  respective 
poisons  of  alcohol  and  morphine.  Alcoholomania  and  morphino- 
mauia may  be  induced  by  other  causes  than  excess  in  alcohol  and 
morphine,  alcoholism  and  morphinism  only  by  such  use  of  these  nar- 
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cotic  drugs.  The  study  of  the  disease  oi  inebriety  or  narcomaiiia  of 
course  involves  the  study  of  alcf>holi8m,  tbouKh  in  this  article  the 
toxic  phenomena  nre  conaidered  apart  from  the  overpowering  crave 
for  iiitoxit^ation. 


I.  TOXIC    EFFECTS    OF    ARTICLES    TAKEN    TO 

EXCESS, 

A,  Intoxicants. 


Alcoholism. 

By  the  term  alc^iholism  is  meant  the  various  pathological  condi- 
tions, processes,  and  Hymptoms  caused  by  the  intemijerate  consump- 
tion of  alcoholic  intoxicants. 

Alcohol  in  an  iiTitant  narcotic  paralysant  which  from  its  irritant 
and  caustic  action  on  the  tissues,  especially  on  those  of  the  mouth, 
}dimentai*3'  canal,  and  storaach,  cannot  be  comfortably  or  safely  drunk 
unless  the  virulence  of  it8  trtj^ical  inflammatory  action  is  sheathed  by 
j^'reater  or  less  dilution  with  water.  lu  this  way,  the  action  of  alco- 
hol is  modified,  anient  spirits  such  as  rum,  whiskey,  brandy,  and  gin, 
which  are,  speaking  broailly»  about  oue-half  w^ater,  more  rapidly  and 
powerfully  injuring  the  texture  and  function  of  vitad  organs,  like  the 
liver  and  kidneys,  than  wine  which  is  generally  less  than  half  this 
alcoholic  potency,  or  lieer  and  cider  which  are  less  than  a  (juartcr. 
The  more  cfincentrated  the  alcoholic  litjuor  ingested,  the  more  in- 
tense the  inflammatirm  of  tissue.  At  the  same  time,  an  equal  quan- 
tity of  any  of  the  potable  alcohols  will  sooner  exhiV»it  its  character- 
istic symptoms  if  largely  diluted  witli  water  (Dujardiu-Beaumetz 
and  Audige).  Spirits  are  more  maddening  than  wines  and  bikers, 
while  cider  and  to  some  extent  beers  produce  a  heavy,  stupid  intoxi- 
cation. Absinthe,  from  the  action  of  alcohol  \^nth  wnrmwood,  pro- 
vokee  to  epileptic  seizui'es,  mania,  and  violence  iMagnau),  The 
variety  of  the  alcohol  affects  the  symptoms.  Methylie  alcohol  (wood- 
spirit)  is  the  most  rapitl  and  transient  in  action,  Ethylic  alcohol 
(that  of  the  purest  fermented  wines)  is  the  least  noxious.  WTjile 
butylic,  amylic,  and  i)ropyHc,  the  heavier  alcohols,  acid  muscular 
ti'emors  with  severe  aches  and  paitis  especially  in  the  head,  and  ai^ 
more  lethal  in  o])eration;  all  the  alcohols  (Dujardin-Beaumetz  and 
Audig^)  are  poisons.  All  alcoholic  influence  is  the  same  in  kind, 
varying  only  in  degree.  The  common  l*elief  that  there  is  no  wine  or 
Uht,  but  only  spirituous,  inebriety  is  lui  error.  Of  the  inebriates 
treated  at  the  Dairy  mple  Home  iu  England,  8  j)er  cent,  have  been  wine 


I 


A0I7TE  ALCOHOLISM.  7 

or  beer  drinkers.  Especially  with  beer  there  are  apt  to  be  dyspep- 
sia, gout,  depression,  torpidity  of  liver,  and  anasarca,  with  melan- 
cholic suicidal  tendencies.  In  a  large  number  of  drinkers  more 
potent  sophistications  add  to  the  virulence  of  the  original  alcohol. 
Another  modification  of  alcoholic  action  is  by  idiosyncrasy.  One 
gets  drunk  in  his  head,  another  in  his  legs ;  one  becomes  boastful, 
another  retiring;  one  is  merry,  a  second  is  violent,  a  third  is  drowsy. 
Alcoholism  may  be  acute  or  chronic. 

Acute  Alcoholism. 

Intoxication  is  the  most  prominent  acute  pathological  process. 
That  arising  from  ethylic  alcohol  is  the  simplest  and  least  harmful 
type.  The  first  stage  of  drunkenness  is  vascular  relaxation, 
characterized  by  a  glow  of  warmth  and  pleasure  with  exaltation  of 
ideation.  The  pathology  of  this  exhilaration  stage  is  vasomotor 
paralysis  causing  reduction  of  the  nervous  control  of  the  vessels, 
the  dilatation  extending  through  the  vascular  system  of  the  brain. 
The  second  stage  is  one  of  further  diminution  of  inhibitory 
control,  with  cerebral  automatism  and  incomplete  partial  paralysis  of 
the  brain  and  higher  nerve  centres.  There  are  disturbance  and  exag- 
geration of  the  emotions.  The  common  belief  of  in  vino  Veritas  is,  to 
the  writer's  thinking,  erroneous.  The  drunken  man  has  an  alter  ego, 
often  the  opposite  of  the  sober  and  normal  ego,  the  quiet  man  becom- 
ing boisterous,  and  the  boastful  bully  a  shrinking  mute.  Incomplete 
temporary  paralysis  is  seen  in  tottering  gait  and  thickening  speech, 
with  muscular  inco-ordination  of  the  upper  and  lower  limbs.  In  the 
third  stage  of  dead  drunkenness  the  intellectual  faculties  are  in  abey- 
ance, the  only  spark  of  vitality  smouldering  in  the  heart  and  circula- 
tion. 

In  some  cases,  even  in  adolescence,  fatal  acute  alcolioUc  coma  has 
followed  the  rapid  consumption  of  a  large  quantity  of  spirits,  but 
this  issue  has  resulted  from  a  comi)aratively  smaller  quantity  in  per- 
sons exhausted  by  insufficient  food,  by  prolonged  exposure  to  heat  or 
cold,  by  want  of  sleep,  by  too  lengthened  excessive  toil,  and  by  dis- 
ease. In  a  case  seen  by  the  writer  on  December  19th,  1894,  a  mar- 
ried woman,  aged  forty-one,  died  without  recovering  consciousness  in 
five  and  one-quarter  hours  after  having  at  a  draught  drunk  two  and 
three-quarter  pints  of  whiskey.  The  face  was  pale,  eyes  suffused 
and  dull  with  widely  dilated  pupils,  temperature  91°  F.,  the  pulse 
thin,  compressible,  and  barely  perceptible,  the  breathing  stertorous. 
In  slight  cases,  the  comatose  person  is  semi  or  wholly  unconscious, 
or  sometimes  dull  and  drowsy  for  hours;    in  grave  cases,  there 
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are  complete  and  prolonged  iiLsensibility,  Htertorous  breathing,  pal- 
lid face  with  symmetrical  features,  no  power  of  movement,  slow, 
weak,  compressible  and  labored  pulse;  the  surface  of  the  skin  is  cold, 
moist  and  clammy  with  perspiration,  the  temperature  is  sub-normal 
to  the  extent  of  from  1  to  6  degrees,  and  sometimes  there  is  emesis. 
The  pupils  may  be  contracted,  dilated*  or  unequal,  and  at  times  there 
is  involuntary  discharge  of  fmcoB  and  urine  as  a  consequence  of  the 
rectal  and  vesical  paralysis.  These  symptoms  may  be  complicated 
with  unilateral  facial  paralysis,  e7>ilei)tic  or  other  convulsive  seizures, 
or  apoplexy.  The  diagnosis  is  to  bo  made  from  non-alcoholic  coma 
which  is  often  mistaken  for  the  alcoholic  form  owing  to  a  spirituous 
odor  arising,  even  in  the  case  of  teetotalers  found  insensible  in  the 
street,  from  brandy  administered  by  a  bystander.  Apart  from  a 
history  of  ilrinking,  only  examination  of  the  contents  of  the  stomach 
can  determine  the  prosence  of  alcohol  as  a  causative  factor.  It  has 
been  claimed  that  when  pressure  is  made  upon  the  supra-orbital 
notches,  compressing  the  nen'f^,  the  alcoholized  person  immediately 
shows  evident  signs  of  life,  and  that  the  eflecta  of  alcohol  will  tlius 
be  kept  in  abeyance  lor  a  time.  Dial>etic  and  album innrial  coma 
may  be  discriminated  by  an  analysis  of  the  mine,  but  it  should  not 
be  forgotten  that  albumin  is  sometimes  present  when  the  coma  is 
due  to  alcoholism  altme.  The  diagnosis  between  acute  alcoholic 
coma  and  non-alcoholic  coma  from  head  injury  is  occasionally 
c^alled  for  in  the  person  of  individuals  found  insensible  on  a  public 
thoroughfare.  Watei*8  proposes  the  removal  of  the  alcoholic  symp- 
toms by  inhalation  of  the  vapor  of  ammonia,  but  the  writer  cannot 
recommend  this  procedure,  the  risk  being  too  great  in  grave  cases. 
An  apoplectic  attack  in  nowise  due  to  alcohol  not  unseldom  simu- 
lates drunkenness.  The  writer  has  known  abstemious  jjersons,  while 
laboring  under  a  sudden  attack  of  apoplexy,  stagger  and  tfdk  thickly 
so  like  a  drunken  man  that  they  have  l)een  treated  as  if  they  were 
simply  drunk;  and  so  many  cases  are  on  record  of  the  death  in  a 
police  cell  from  apoplexy  of  persons  who  were  arrested  for  dninken- 
ueas,  that  the  heading  of  "Drunk  or  Dying*'  has  been  a  familiar  fea- 
ture in  the  daily  newspapers.  A  normal  or  elevated  temperature 
and  unequal  pupils  f»oint  to  the  presence  of  disease  not  necessarily  of 
alcoholic  origin,  but  there  is  no  satisfactory  tliagnostic  sign  oUier 
than  an  accurate  history  of  the  case.  So  diftieult  is  the  diagnosis, 
that  skilled  observers,  siich  as  hospital  physicians,  have  again  and 
again  been  mistaken. 

The  only  safe  rule  in  such  obscure  cases  is  to  treat  the  patient  as 
suffering  from  an  underlying  and  grave  ailment  till  the  acute  alco- 
holic symptoms  have  had  time  to  disappear.     The  London  Morning 
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of  October  20th,  1894,  reix>rts  tlie  proceedings  at  a  coroner's 
,  inquagl,  held  on  a  gentleman,  aged  forty-four,  who  was  found  appar- 
^^litlv  drank  on  the  footpath,  who  wiia  taken  np  as  drunk  by  a  cou- 
^B^^Ip^  examined  and  declared  to  be  drunk  by  an  experienced  police 
^^^H^o,  but  who  died  next  day  of  fracture  of  the  Bkull.  The  exter- 
'  mii  application  of  heat  to  the  lower  extremities,  when  the  head  feela 
bol,  a  C4x>ling  lotion  on  the  latter  region,  and  the  hourly  udminiatration 
cif  a  little  h(it  water  containing  some  compinmd  ciunauinu  powder, 
to  form  the  safest  immediate  treatment  in  obscure  cases. 
mast  be  an  exception  to  tlus  rule  when  there  is  a  suspicion  of 
ming  l>y  opium  (indicated  by  x>in-i>oLQt  pupils),  by  belladonna 
ndicaled  by  dilated  pupils),  or  by  any  other  i)oi8ou,  or  where  there 
smtpiciou  L>(  alcuhol  in  the  stomach,  when  that  organ  should  be 
plied  by  an  emetic,  stomach  pump,  or  siphon  tube.  In  alcoholic 
conuieBpCM'ially,  it  is  essential  to  keep  the  surrounding  temperature 
m  Utile  above  blood-he^t*  Before  police  cells  were  kept  warm,  diunken 
ptifloners  s<»metime8  met  with  their  death  owing  to  the  alcoht>!ic  re- 
action of  tlio  inmate *s  temjierature.  To  guard  as  much  as  possible 
list  error,  the  London  police  are  instructed  to  be  very  careful  in 
with  {)er6onfl  found  insensible,  to  call  in  the  divisional  sur- 
er a  neighlM>ring  <iualified  medical  pmctitioner  in  all  doubtful 
cues,  and  to  visit  tJie  detained  every  half-hour. 

A  similar  error  to  this  mistaken  diagnosis  of  the  condition  of  per- 
ecnifl  found  insensible  out-of-<l<#ors  occurs  ot»CAsionally  in  private  life. 
Tbe  writer  has   rii[>ealedly,  after  a  post-moi-tem  examination,  had 
Id  testify  at  a  coroner's  imjuest  that  the  deceased  had  died  from  cere- 
bral or  mtmingeal  heruorrhage,  though  he  or  she  had  l>een  regarded 
Ijy  friends  as  intoxicated  only.     R.  T.,  aged  thirty -eight,  female,  died 
mj  ot*rebral  a(K>plexy.     The  husband  and  deceased's  sister  had, 
welve  hours  before  her  death,  found  her  insensible  and  "  breathing 
bard/*  bat  an  they  concluded  that  she  was  ** drunk  again,"  having 
irpi{iientily  aecn  her  in  apparently  the  same  state  before,  they  simply 
]H  her  lie  a^^  shn  was  over-night,  finding  her  deatl  late  next  morning. 
ji  many  aaeh  obscure  cases,  whether  in  the  open  or  at  home,  certain 
symptoms  iu  cerebral  hemorrhage  and  other  non-alcoholic  conditions 
aiD  spucially  apt  t<»  mislead  even  practised  physicians.     The  odor  of 
pirila,  with  mental  confusion,  particuhirly  when  the  comatose  one 
be  roosed  for  a  few  seconds  to  partial  consciousness,  when  aocom- 
led  by  aiiger,  violence,  oliscene  language,  or  swearing,  has  often 
lictted  a  hiiBty  but  inaccurate  diagnosis  of  dninkenneBS.     Discon- 
t,  viokmoe.  iiwcaring,  and  obscenity  have  been  noted  in  cases  of 
iHalooliolie  apoplexy,  and  in  cases  of  non-alcoholic  head  injury. 
ihtt  prvaAenci^  of  n  poisonous  dose  of  alcohol  in  the  urine  (said 
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by  Anstie  to  he>  demoustrated  when  the  addition  of  one  drop  of  ui 
immediately  inriiH  15  minims  nf  adirorair  iivid  solution  of  the  strength 
of  one  part  in  3()0  parts  l>y  weight  of  strong  siili>hiirie  aoid  a  bright 
emerald  green)  is  not  auiiicieut  to  warrant  an  opinion  of  alcohol  poison- 
ing only.  The  coma  of  alcoholic  intoxication  in  in  itself  grave,  but 
it  may  coexist  with  fracture  of  the  skull  or  intracranial  hemorrhage. 
As  HughlingH  Jackson  puts  it,  a  correct  diagnosis  can  be  arrived  at 
only  by  exclusion.  Eepecidly  must  disease  and  injury  of  the  head 
be  excluded.  A  drunken  man  may  be  excitedly  intoxicated  or  he  may 
be  so  "  dead  drank"  as  to  lie  incapable  of  excitement.  Even  the  ab- 
sence of  any  sign  of  paralysis  cannot  be  regarded  as  proof  that  there 
is  no  cerebral  lesion.  In  one  case  in  Middlesex  Hospital,  the  patient, 
having  prior  to  transference  from  a  police  cell  been  adjudged  **  drunk," 
thougli  there  were  no  paralytic  symptoms,  an  autopsy  (the  patient 
having  diinl  on  the  thirteenth  day  after  admission)  disclosed  lacera- 
tion of  brain  substance,  extensive  hemorrhage,  and  fracture  or  iissure 
extending  into  the  lambdoidal  suture.  Morris  (1894)  specifies  the 
following  almormal  stat-es  frfmi  disease  or  injury  that  may  be  mis- 
taken for  drunkenness :  fracture  of  the  skull,  concussion  of  the  brain,  ^ 
cerebral  hemorrhage,  embolism  and  thrombosis,  ursemia,  epilepsy,  ■ 
narcotic  poisoning,  heat  apoplexy.  The  rule  ought  to  be  to  search 
for  bruises,  injuries,  depressions  in  the  skull,  etc.  Among  other  than 
alcoholic  states  of  excitement  and  partial  or  total  consciousneas, 
bromidism  should  not  be  excluded. 

Acute  alcuhofic  ifantrU'  vafnrrh  gives  rise  to  intense  gastric  pain, 
emesis,  thirst*  and  distress.  The  agony  is  occasionally  so  acute  aa 
t<j  render  a  diagnosis  from  acute  poisoning  by  arsenic  imperative. 
In  such  cases  the  narcotic  iuflueuci^  of  the  alcoholic  poison  seems  to 
l>e  overpowered  by  its  irritant  action,  alcohol  being  really  an  irritant 
narcotic.  The  writer  has  had  several  recoveries  where  arsenic  was  at 
first  susjKicted,  and  a  strong  susjiicion  iif  arsenic  in  one  fatal  OAse 
where  the  man  was  found  dead  lifter  drinking  heavily.  At  the  post- 
mortem the  inner  surface  of  the  stomach-  was  intensely  congested, 
fiery  red,  with  patches  of  a  deeper  hue,  and  alt^Jgether  presented  a 
very  angry  and  iniiammatory  apjiearance  extending  over  the  pyloric 
surface  t<:)  the  duodenum,  with  thickening  of  the  mucous  membrane 
and  exudation  of  grumous,  slightly  muco-punilent  matter  from  bleed- 
ing taints.  The  injection  of  the  vessels  presented  an  arborescent 
kppearauce,  though  the  entire  inner  surface  of  the  stomach  was  red 
'And  infiamed.  These  appearances  were  characteristic  of  arsenic  iioi 
Honing,  and  only  a  diemical  analysis,  by  showing  the  absence 
arsenic,  proved  the  purely  alcoholic  source.  The  alcoholic  post-mor 
teni  appearances  were  congestion  nf  tire  liver,  injection  of  the  men 
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ingee,  cerebral  congestion  with  ventricular  serous  effusion,  engorge- 
ment of  the  lower  lobes  of  the  lungs,  and  distention  of  the  right  heart 
cavities  with  semi-fluid  blood.  In  the  treatment  of  such  cases,  the 
poison  is  to  be  at  once  withheld,  hot  opiate  poultices  or  fomenta- 
tions to  be  applied  to  the  abdomen  and  dry  heat  to  the  lower  extrem- 
ities, if  necessary ;  the  stomach  to  be  emptied  and  washed  out  with 
tepid  water;  milk  with  soda  or  lime-water  and  barley-  or  rice-water 
to  be  administered.  If  collapsed,  cinnamon  may  be  added  to  the 
milk,  with  opium  or  morphine  in  pill,  or  in  an  effervescing  mixture 
to  allay  severe  pain.  Sometimes  bismuth  is  useful.  A  frequent 
sequel  in  non-fatal  cases  is  jaundice,  a  rarer  one  pneumonia. 

Other  forms  of  acute  alcoholic  poisoning  may  specially  involve 
the  kidneys,  as  shown  in  iiephntia  and  cdbumimiria  with  acute  dropsy 
and  convulsions,  or  the  liver  with  symptoms  of  b.c\jl\/q  jaundice^  or  the 
limgs  with  acute  alcoholic  pneumonia  ;  though  death  by  nervous  shock 
is  the  usual  fatal  termination  after  a  debauch  without  exposure. 
Beaumont's  observation  of  the  behavior  of  alcohol  on  the  gastric  mu- 
cous membrane  of  Alexis  St.  Martin  disclosed,  after  a  slight  excess 
in  alcohol,  considerable  erythema  with  aphthous  patches  and  thick 
ropy  mucus  tinged  with  blood.  In  rapidly  fatal  alcoholic  cases  ex- 
travasation of  blood  (pulmonary  apoplexy)  has  been  seen  (Tardieu) 
with  engorgement  of  the  venous  system  of  the  brain,  cerebral  and 
meningeal  hemorrhages.  In  this  class  of  cases  it  is  important  to 
clear  out  the  stomach  contents,  to  apply  external  warmth,  to  keep 
the  temi>erature  of  the  ax)artment  well  up,  and  to  give  bland  liquid 
nutriment  (warm  milk  by  preference)  and  uniutoxicating  restorative 
carminatives.  Amyl  nitrite  has  been  suggested,  but  the  writer  has 
found  it  uncertain  and  not  nearly  so  useful  and  safe  as  aromatic 
powder  (cardamom,  ginger,  and  cinnamon)  in  hot  water. 

Acute  Alcoholic  Insanity, 

Mental  disorders  of  various  kinds  and  degrees  are  met  with  in 
acute  alcoholism,  from  the  poisonous  influence  of  alcohol  on  brain 
and  nerve  substance,  for  which  this  poison  has  a  strong  affinity 
(Richardson),  and  may  be  grouped  under  the  heading  of  acute  alcoholic 
insanity,  ManiorOr-potu  is  a  marked  immediate  effect  of  acute  alco- 
holic poisoning.  This  disease  rarely  attacks  constant  inebriates,  and 
an  attack  is  generally  ushered  in  without  warning  or  visible  pro- 
dromes. The  seizures,  which  resemble  those  of  convulsive  epileptic 
mania,  usually  occur  a  very  short  time  after  the  ingestion  of  the  ex- 
citing alcoholic  dose  in  occasional  or  peiiodical  inebriates,  who  have 
spells  of  temperate  repose  between  their  inebriate  outbursts.     In  the 
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few  instances  wliere  tbia  mental  riot  affects  continuous  inebriateB,  the 
neurotic  storm  m  most  easily  provoked  after  an  inten^al  of  absti- 
nence, thou^;h  the  writer  lias  known  case«  in  wLieii  the  drinking  of 
more  than  a  certain  quantity  of  liquor  invariably  brought  on  au  attack* 
ThiH  is  a  mania  of  violence^  a  maniacal  delirium,  with  Uttle  or  no 
muHcnlar  tremijr  or  halluciuatiou.  There  ma\'  be  complete  uncon- 
sciouHUoas  of  surroundings,  the  infuriated  subject  being  literally 
"ijosaessed,**  for  the  time  Iming  utterly  beyond  his  control,  and 
though  sometimes  Iiurled  iuto  homicidal  viulenee,  generally  with  no 
remetuljrance  of  his  violent  acts.  The  paroxysms  of  violence  may  be 
restricted  within  a  few  minutes,  or  may  last  for  hours  or  days  with 
quiescent  interraiasious.  An  extremely  rapid,  strong,  and  full  pulse 
is  succeeded,  in  the  calm  aft^^r  the  storm,  by  a  steady,  quiet,  and  nor- 
mal pulse,  with  no  alteration  of  temperature.  Sometimes  this  variety 
of  alcoholic  insanity  assumes  the  form  of  pure  pugiiaeity,  the  tempo- 
rary madman  "spoiling  for  a  fight,"  and  exhausting  himself  in  pound* 
ing  his  wife,  suuishiug  furniture,  throwing  everything  out  of  tlie 
windows,  or  trying  to  batter  down  a  stone  wall,  break  a  window,  or 
deal  blow  after  blow  iu  uiigoYenial>le  rage  at  an  animal,  a  vehicle,  or 
a  ship.  Sometimes  the  affected  simply  raves  incoherently  at  the 
pitch  of  his  voice.  At  other  times  he  is  a  prey  to  homicidal  im- 
j)ulse8.  A  goodly  proportion  of  [Htlice  court  cases  of  drunken  vio- 
lence are  subjects  of  mania-a-potu. 

Complications  are  rarely  present  and  recovery  is  in  general  raj^id. 
There  is  little  difficulty  iu  diagnosis  from  delirium  tremens,  the 
tremor,  teiTor,  and  hallucinations  of  the  deliriate  being  a  i>erfect  m 
contrast  to  the  muscular  contraction,  audacity,  and  blind  rage  t»f  the 
maniac.  The  white  tongue,  nausea,  sickness,  and  busy  delirium  of 
delirium  tremens  are  absent  Mania-a-jxitu  may  follow  the  ingee- 
tion  of  a  small  tjuautity  of  alcohol,  delirium  tremens  hardly  ever  oc- 
curs except  from  largo  quantities  taken  in  ra]>id  succession  or  smaller 
quantities  long  continued.  It  has  been  observed  that  maniii-a-potu 
has  af*pe;ired  in  persons  who  have  had  a  ctmgenital  tendency  to 
mental  excitement  and  iustaliility,  or  in  such  as  have  suffered  from 
acquired  mental  impairment  as  a  result  of  alcohidic  or  other  in- 
temperance, of  traumatism,  or  of  brain-fjig.  The  nervous  system 
of  individuals  Uable  to  attacks  of  raauia-a-i)otu,  whatever  the  origin 
of  the  diathesis,  appears  to  be  responsive  ia  an  amount  of  excita- 
ti<jn  which  would  have  no  appreciable  influence  on  the  bulk  of 
mankind,  and  it  is  very  probable  that  some  of  such  persons,  if  free 
from  alcoholic  excitation,  would  be  subject  under  provocative  condi- 
tions to  those  e[>ilej>tic  maniacal  explosions  which  an  closely  resem- 
ble the  explosive  phenomena  of  mania-a-potu.     A  simple  non-aloo- 
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holic  liquid  diet,  with  saline  draughts  in  combination  with  small 
doses  of  the  bromides  and  ipecacuanha,  and  at  times  cold  affusion, 
constitute  the  most  satisfactory  treatment.  In  prolonged  paroxysms 
a  wet  pack  is  useful  where  it  can  be  applied. 

At  times,  acute  alcoholic  melancholia'  with  or  without  a  strong  sui- 
cidal tendency  is  suddenly  developed.  Under  judicious  treatment 
by  nerve  and  liver  tonics,  such  as  strychnine  and  nux  vomica  with 
euony  min,  by  air  exercise  and  cheerful  environment,  intoxicants  being 
strictly  forbidden,  there  is  speedy  recovery.  If  necessary,  forcible 
feeding  must  be  resorted  to.     The  prognosis  in  general  is  favorable. 

Delirium  tremens^  though  in  the  greater  number  of  cases  occurring 
in  inebriety  of  considerable  standing,  occasionally  attacks  a  limited 
drinker  after  or  during  a  single  drinking-bout.  In  certain  neurotic 
individuals  this  disease  sometimes  arises  after  a  first  night's  debauch, 
a  direct  form  of  acute  alcohol  poisoning.  The  writer  has  seen  it  as 
a  result  of  beer  and  wine  indulgence,  but  it  is  mostly  the  outcome  of 
spirituous  excess.  Though  imperfectly  rectified  spirits  with  their 
fusel  oil  and  other  heavy  alcoholic  crudities,  and  sophisticated  wines, 
are  more  apt  to  incite  to  delirium  tremens,  he  has  seen  it  arise  from 
the  consumption  of  the  purest  intoxicants.  The  exact  physical  con- 
ditions giving  rise  to  this  disorder  have  not  been  elucidated,  but  some 
persons  are  specially  liable  to  be  attacked.  The  writer  has  seen  lim- 
ited and  unlimited  drinkers  living  under  fairly  similar  coDditions  as 
to  alcohol-taking  and  other  circumstances,  yet  while  the  majority, 
though  suffering  from  some  other  ailment  of  alcoholic  origin,  never 
had  a  single  attack  of  delirium  tremens,  a  small  minority  of  some- 
where between  two  and  three  per  cent,  were  repeatedly  attacked,  the 
number  of  attacks  ranging  from  one  to  seven.  It  was,  till  Lay  cock  ex- 
posed the  fallacy  more  than  a  quarter  of  a  century  ago,  formerly  be- 
lieved that  cutting  off  the  liquor  suddenly  brought  on  an  attack,  and 
that  ''a  hair  of  the  dog  that  bit  him"  was  essential  to  successful 
treatment.  We  now  know,  however,  that  abstinence  is  not  the  cause, 
and  that  the  disease  is  the  issue  of  a  material  poisonous  influence  on 
the  nervous  system,  probably  on  brain  and  nerve  substance.  Though 
to  the  taking  of  alcohol  alone  an  attack  can  often  be  traced,  many 
forms  of  nerve  exhaustion,  as  from  physical  or  mental  overwork, 
starvation,  mental  perturbation,  the  shock  of  an  injury  or  an  opera- 
tion, or  the  onset  of  some  acute  illness,  appear  to  have  an  influence 
in  precipitating  an  attack  of  delirium  tremens. 

Sometimes  the  patient  is  seized  without  any  premonitory  symp- 
toms except  a  disinclination  for  food,  though  in  a  few  cases  even  this 
has  not  been  apparent,  the  sufferer  having  gone  to  bed  seemingly 
quite  well  and  having  awoke  during  the  night  cowering,  trembling, 
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and  terror-stricken,  a  prey  to  reptilian  or  other  more  loathsome  illu* 
gions  of  living  things  about  person  or  bedclothes,  with  characteristic 
tremors,  tongue,  countenance,  and  pulse.     In  general  there  is  a  pre- 
liminary stage  extending  from  a  few  hours  to  several  days,  of  resUefia- 
ness.  distressful   uneasinesa,   and  anxiety,  disturbed  sleep,  if  any^J 
suHpicious  fear,  and  distaste  for  ft>od.     As  the  attack  advances,  it  is  ao™ 
companied  by  a  h^emulouH  whitish-ajated  tongue,  and  a  cool  skin, 
mtjist  and  dfinimy  with  perspiration,  most  marked  in  the  upper  and 
lower  extremities.     The  pulse  is  soft,  conipressilile,  feeble,  and  fr^  ■ 
quent.     Witli  t!ie  aggravation  of  these  sjiuptonia,  often  frtjm  the  fimif 
there  are  terrifying  c3cukr  illusions  of  mice,  rate,  snakes,   reptiles, 
birds,  wild  *»r  domestic  qiiadrui>eds,  from  which  the  patient  constjintly 
tries  to  escai)e,  or  which,  in  his  despair,  he  vaiidy  tries  to  clutch 
There  is  a  risk  of  suicidal  attempts  during  the  attack  frcmi  the  intern 
ity  oi  the  terror,  and  fatal  accidents  now  and  then  hapfsen,  as  by 
jumping  out  of  a  high  window,  in  the  struggle  to  esca[)e.     There 
may  also  be  auditory  hallucinatiouR,  the  deliriate  hearing  voices,  im- 
aginary iieople  talking  about  him  in  the  room,  constables  and  others 
pursuing  him  for  some  breach  of  the  law,  though  these  last-named 
sympkims  are  oftener  seen  in  acute  alcoholic  insanity.     He  keeps 
muttering  and  talking  incoherently  and  incessantly  night  and  day,  ^ 
often  alMjut  his  ortlinary  vocation.     There  is  no  intolei*ance  of  lightS 
simply  because  the  trouble  is  ]>rimarily  nervous  and  mental.     If  the 
att/ick  does  not  subside  in  frt>m  two  to  four  days  the  pulse  becomes^ 
more  fre<|uent,  thin  and  thready,  there  are  a  brown-coated  and  dryfl 
barked  tongue,  and  subsultus  tendinum,  with   continual  muttering 
delirium  and  picking  of  the  bedclothes  or  arms,  the  patient  dying  ^ 
either  from  exhaustion  or  in  a  violent  paroxysm.  ■ 

There  are  three  distinct  forms  of  delirium  tremens.  The  traumatic 
variety  may  arise  altogether  independently  of  any  alcoholic  local  brain 
lesion,  from  neurotic  shock  consequent  on  some  injury  by  accident  or 
violence  (more  common  after  accident  than  violence),  or  cm  soma 
disease  (alcoljolic  or  non-alcoholic).  As  a  rule  traumatism  excitea 
the  diseitne  in  wteady  more  or  less  moderate  or  immoderate  drinkers^ 
regular  twice  or  thrice  a  day  <lrinker8  whether  limited  or  excessive, 
who  have  their  nervous  system,  blooil,  and  circulation  so  continu- 
ously under  the  influence  of  the  alcoholic  brain  and  nerve  poison 
that,  though  they  can  carry  on  viinl  functions  under  ordinary  con- 
ditions, the  nen*e  centres  are  unefjual  to  a  sudden  demand  for  an 
unusual  supply  of  nerve  energy.  Yet  onc^  and  again,  symptoms  un- 
distinguirthable  from  onliuary  delirium  tremens,  except  for  the  exclu- 
sion of  a  history  of  alcohol,  have  occurred  in  most  abstemious 
peiBons.     These  cases,  however,  are  very  rare,  and  there  is  almoet 
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always  a  family  history,  as  in  the  case  of  a  merchant  who  at  thirty- 
one,  probably  from  excess  in  tobacco,  though  a  life  abstainer, 
shook  with  general  tremors  every  morning  till  a  pipe  steadied  him. 
His  father  had  been  a  chronic  inebriate.  This  may  also  be  said  of 
a  form  of  imitative  delirium  tremens  occasionally  appearing  in  young 
people,  generally  characterized  by  muscular  inco-ordination  and 
fatuity  of  gait  and  speech  (by  the  last  two  symptoms  at  once  distin- 
guishable from  chorea) .  Though  both  of  these  classes  of  non-alco- 
holic imitative  delirium  tremens  are  rare,  their  possibility  should  not 
be  forgotten,  as  an  important  medico-legal  question  might  depend  on 
the  true  origin  of  the  symptoms.  A  familiar  illustration  of  the  trau- 
matic form  is  often  afforded  in  general  hospitals  in  ]arge  cities,  where 
brewers*  draymen  and  other  steady  hard  beer-consumers  develop  a 
violent  attack  of  deliriimi  tremens  soon  after  their  admission  for  very 
slight  injuries. 

iVog^rjowis.— Idiopathic  delirium  tremens  may  be  of  a  mild  or  of 
a  grave  type.  In  the  less  serious  form,  though  there  is  the  charac- 
teristic busy  delirium  of  Wakefulness  and  fear  with  hallucinations  and 
delusions,  with  bloodshot  eyeballs  and  tremors,  the  temperature  does 
not  rise  to  100°  F.,  the  symptoms  fade  in  from  three  to  five  days,  and 
in  a  few  days  more  the  patient  is  apparently  quite  himself  again  in 
bodily  activity.  In  the.  grave  form  the  prognosis  is  serious  even  in 
a  first  attack,  the  characteristic  symptoms  are  more  pronounced,  the 
temperature  keeps  several  degrees  above  normal,  the  sufferer  is  more 
unmanageable  instead  of  showing  a  tendency  to  recovery,  the  pulse 
becomes  quicker,  weaker,  and  thinner,  and  general  prostration  sets 
in,  deepening  pari  passu  witli  the  violence  of  the  acute  paroxysmal, 
convulsive,  and  uncontrollable  attacks;  the  tongue  becomes  furred, 
the  fauces  and  throat  parched,  till  convulsions  or  exhaustion  ter- 
minate the  struggle.  If  the  attack  is  inaugurated  by  convulsions  or 
these  occur  in  the  progress  of  the  attack  (as  the  writer  has  frequently 
seen),  gloomy  prognosis  is  heightened.  The  prognosis  of  the  milder 
idiopathic  form,  and  also  of  the  traumatic,  is  favorable.  In  all  the 
forms,  the  occurrence  of  previous  attacks  and  the  presence  of  any 
concurrent  disease,  as  fatty  degeneration  of  the  heart,  kidney  dis- 
ease, or  cirrhosis  of  the  liver,  adds  to  the  gravity  of  the  case.  Yet, 
all  round,  the  writer  has  seen  recovery  in  over  ninety  per  cent,  of 
cases.  Delirium  tremens  is  oftener  met  with  among  males  than 
among  females,  the  proportion  of  the  latter  in  the  writer's  experience 
having  been  about  fifteen  i>er  cent,  of  the  whole  number.  Delirium 
tremens  apx)ears  to  have  the  predominance  among  men  that  alcoholic 
multiple  neuritis  takes  among  women. 

The  diagnosis  from  mania-a-potu  has  already  been  dealt  with. 
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That  from  the  delirium  of  chronic  alcoholism  can  be  made  from  the 

lighter  tremors,  and  the  absence  of  the  white  tremulous  tongue, 
thirst,  feverish  symptoms,  great  bodily  diHturbunce  and  acute  fright 
of  the  latter  disease.  Delirium  tremena  may  be  discriminated  from 
the  delirium  of  pneumonia  and  of  some  forms  of  non-alcoholic  cere- 
britis  and  meningitis,  and  from  the  muttenng  fleliriura  of  typhus  and 
typhoid,  by  the  history  and  progress  of  the  attack,  and  by  the  ab- 
sence or  presence  of  other  symptoms  like  the  rash  of  tvi^hus,  tho 
diarrhoea,  alxlominal  ijains,  and  spots  of  tyjihoid,  and  the  dulnesa  of 
the  lungs  on  percusi*ion  with  the  other  physical  signs  of  pneumonia. 
In  phrenitis,  the  quantity  of  phosphates  in  the  urine  is  diminished, 
but  in  delirium  tremens  increased-  Care  should  be  taken  to  discrim- 
inate a  form  of  absinthal  delirium  tremens  descril)ed  by  Collet  as 
occurring  in  the  person  of  a  man,  aged  fifty-nine,  residing  in  Lyons, 
who  ajipeared  at  the  hospitiil.  There  was  neither  cerebral  excite- 
ment, nor  hallucinations,  nor  nystagmus,  nor  tn^mbling  of  the  tongue, 
but  there  was  general  tremor  with  reflpx  hyperexcitability* 

Treatmenf. — Of  the  treatment  there  has  heen  no  end.  Not  so  very 
long  ago,  all  cases  were  freely  plied  with  alcoholic  beverages  from 
outlet  to  finish.  The  «|ueHtion  used  tn  be,  not  "Shall  this  patieni 
have  an  intoxicant?"  but  *' What  stimulant  shall  he  get?"  the  prac- 
tice l>eing  to  give  liberal  quantities  often  of  both  wines  and  spirits. 
During  the  past  thirty-five  years  or  so,  the  superatition  on  which 
this  treatment  was  baaed,  that  it  was  perilous  t-o  cut  off  alcohol  at 
once,  has  gradually  Iveen  exploded,  though  the  writer  has  now  and 
then  met  with  patients  whose  att^^ndiug  practitioner  has  shrunk 
with  horror  at  the  risk  involved  in  "so  dangercms  a  step.'*  Bj 
respectable  authorities  we  are  even  now  gravely  assured  that  in 
serious  cases  it  is  imperative  to  continue  to  give  the  patient  the  same 
intoxicating  drinks  in  which  he  has  been  accustomed  to  indulge,  and 
that  it  is  a  raistiike  to  suddenly  withdraw  the  liquor.  An  experiences 
of  some  hundreds  of  ciises  has  shown  the  writer  tli at  this  is  an  erro- 
neous belief.  In  this  disease  he  has  never  seen  the  liquor  do 
anything  except  decided  harm»  in  some  instanct^s  putting  in  jeopardy 
the  safety  of  the  patient,  in  other  instances  contributing  to  a  fatal 
issue.  Both  by  their  direct  effects  and  by  their  intluence  in  reaction, 
alcoholic  driidcs  are  injurious.  The  patient  is  laboring  under  a  tox- 
femia  inducetl  by  alcohol,  and  to  keep  giving  him  more  of  the  poi- 
soning agent  is  to  keep  up  the  toxic  action.  He  is  being  weakened — 
by  the  exceBsiye  and  prolonged  disi*harge  of  nerve  energy,  and  by  his  I 
muscular  convulsive  restleasness  and  struggling.  If  more  alcohol  is 
supplied,  more  nervous  energy  is  called  forth  and  there  is  more  mus- 
cular excitement.     Thus  he  is  directly  enfeebled.     Further,  after 


I 


ACUTE  ALCOHOLIC  INSANITY.  17 

alcohol  freely  administered  there  is  apt  to  be  reaction,  which  reaction 
in  this  and  other  diseases  not  nnseldom  perils  the  recovery  of  a  worn- 
out  and  collapsed  patient.  There  need  be  no  fear  of  serious  danger 
from  the  sudden  cessation  of  stimulants.  Not  many  less  than  one 
hundred  thousand  criminals  and  paupers  are  admitted  into  prisons  or 
workhouses  every  year  in  Britain.  The  bulk  of  these  are  broken- 
down  inebriates  shattered  by  alcohol,  yet  their  liquor  indulgence  is 
forthwith  cut  oflf,  not  only  without  injury  but  with  such  remarkable 
benefit  that  they  speedily  regain  health  and  strength.  The  first  con- 
dition of  cure,  then,  is  comx)lete  abstention  from  all  intoxicating 
drinks.  Where  any  risk  is  feared,  aromatic  spirit  of  ammonia  in 
cinnamon  water,  aromatic  powder  in  hot  water,  or  hot  water  itself,  or 
some  liquid  x)reparation  of  beef,  or  hot  milk  or  broth  may  be  substi- 
tuted with  advantage.  It  is  true  that  even  in  some  special  institu- 
tions for  the  treatment  of  inebriates,  beer,  stout,  or  an  ardent  spirit 
is  employed  in  small  doses  as  a  calmative ;  but,  though  this  quieting 
is  sometimes  achieved  for  the  moment  by  the  ansosthetic  influence  of 
alcohol  on  some  individuals,  it  is  never  unaccompanied  (even  when 
for  the  moment  successful)  with  some  risk  of  subsequent  damage. 
The  writer  therefore  strongly  insists  on  the  exclusion  of  intoxicating 
liquors  from  the  remedies  with  which  we  should  attempt  to  combat 
delirium  tremens.  In  incipient  slight  attacks,  soon  after  the  pre- 
monitory symptoms  have  threatened  a  seizure,  a  good  dose  of  tincture 
of  opium,  an  old-fashioned  but  useful  drug,  will  sometimes  produce  a 
sound  long  sleep  and  avert  the  threatened  attack.  With  this  excep- 
tion, the  less  opiates  are  resorted  to,  the  better.  The  onc^  common 
free  administration  of  oi)ium  with  alcohol  has  been  proved  to  be  as 
unsafe  and  unreliable  in  delirium  tremens  as  it  is  in  cholera. 
Opium  and  morphine  in  substantial  doses,  by  their  lowering  of  vital 
energy  diminish  the  chances  of  recovery,  apart  entirely  from  the 
risk  of  an  overdose.  It  seems  to  be  too  often  left  out  of  con- 
sideration that  opium  and  morphine  do  not  counteract  the  dele- 
terious narcotic  action  of  alcohol,  but  rather  intensify  it.  That 
the  risk  of  an  overdose  of  opium  i&  real,  the  reports  of  many  inquests 
testify.  Fellow-students  of  the  writer,  fairly  moderate  regular  con- 
sumers of  alcoholic  intoxicants,  have  taken  to  opium  or  mori)hine  to 
secure  the  sleep  which  their  arduous  labors  as  physicians  or  scien- 
tific investigators  have  robbed  them  of,  and  have  been  found  dead 
from  the  combined  effects  of  the  two  narcotics ;  while  patients  labor- 
ing under  an  attack  of  delirium  tremens  have  died  from  a  subcutane- 
ous injection  of  an  opiate  administered  by  the  attendant  physician. 
Digitalis,  in  one  dose  of  lialf  an  ounce  of  the  tincture,  followed  if  nec- 
essary by  a  second  in  a  few  hours  and  a  third  of  two  drachms,  has  been 
Vol.  III. -a 


18 


KERB— ALCOHOLISM  AND  DRUG   HABITB. 


highly  recommeuded  by  Joaes ;  but  tlie  writfer  found  it  of  do  avail  in 
averting  a  fatal  issue  in  one  case,  and  its  potency  demands  great  caution 
in  its  adminiHtratiou.  Opium  used  to  be  largely  ein|)lnyed  in  the 
endeavor  to  induce  sleep,  wbii-L  has  been  deemed  by  many  to  be  the 
true  cure  of  this  disease.  But  there  are  two  kinds  nf  sleep :  one, 
sound,  healtliful,  and  natural »  wLieli,  if  sutlitdently  prolonged  and  if 
the  patient  awakes  refresilied  and  calm  therefrom,  is  the  principal 
curative  process;  the  other  light,  disturbed,  fitful,  short,  and  mor^ 
bid,  on  coming  out  of  which  the  patient  awakes  uarefreahed  and  de- 
lirious or  semi-delirious.  The  sleep  secured  by  opium  and  morphine 
seems  usually  to  be  of  the  latter  variety,  and  in  many  cases,  by  the 
subsefpient  reactionary  disturbance,  to  aggi'avate  the  nervous  tumuli 
These  drugs  require  to  be  given  in  very  large  doses  to  procure  sleep 
in  delirium  tremens,  and  with  such  heroic  doses,  in  tissues  already 
saturated  with  akx)hol,  deep  and  prolonged  coma  may  supervene  with 
a  fatal  issue  accumpanied  often  by  profuse  serous  cereliral  effusion. 
If  an  ordinary  dose  of  either  narcotic  is  given,  tlio  brain  is  only  ex* 
cited  and  the  general  nervous  fierturbatiou  intensified.  In  one  case 
of  considerable  gravity  in  a  male  intern  perat*^  of  the  age  of  twenty- 
seven,  the  writer  tried  the  experiment  of  an  evening  dose  of  Dover's 
powder  on©  day,  and  on  the  succeeding  day  an  emetic  dose  of  ipecac. 
The  sk^ep  following  the  Dover's  powder  was  restless  and  disturl>e<l»  the 
patient  next  morning  when  fully  awake  feeling  parched  and  excited; 
while  after  the  emetic  of  the  preceding  evening  he  had  a  sound,  rest- 
ful, uninterrupti^d  sleep  of  at  lejist  ^Ye  hours'  duration,  and  awoke 
comforted,  rested,  and  refreshed,  with  a  steadier  hand  and  a  quieter 
brain.  A  good  deal  of  these  unfavorable  effects  may  also  arise  from 
cannabis,  chloral,  sulfonal,  ether,  chloroform,  hyoscy amine,  and  to  a 
less  extent  from  the  bromides.  Phenacetin  in  8  to  10  grain  doses  for 
not  more  than  two  htmrly  repetitions  is  less  risky,  but  is  unreliable. 
Chloral  and  sulfonal  are  depressing  to  the  lieart,  liesitles  their  lower- 
ing and  disturliing  influence  on  brain  and  nerve  function,  tlie  latter 
having  in  many  cases  a  strong  and  somewhat  prolonged  injurious 
depressoHsxcitant  effect  on  the  cerclH*llum,  the  patients  sometimes  for 
days  or  weeks  having  a  tendency  to  fall  backward,  and  to  walk  w  ith  un- 
steady gait.  Paraldehyde,  trional,  and  nther  hypnotics,  less  danger- 
ous than  opium  or  morpljine,  are  all  nmre  nrless  liable  to  !>e  succeeded 
by  reactionary  excitement  aft<'r  the  artificially  induced  sleep  is  over. 
Potassium  and  srMlium  bromides,  either  alone  or  in  combination  with 
chloral  and  henbane,  have  cerUinly  at  times  proved  useful ;  though 
even  when  given  by  themselves,  they  have  often,  to  be  effectual,  to 
1^  given  in  such  very  large  dones,  or  in  so  many  repetitions  of  a 
dose  (by    the  summation  of  their  cumulative   influence   more   than 
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equivalent  to  sucli  an  unusually  large  dose)  as  seriously  to  depress 
vital  function  and  deprave  the  blood.  Even  such  comparatively  in- 
noxious antispasmodic  drugs  as  asafoetida  and  such  harmless  tonics 
as  calumba  and  humulus,  though  productive  of  no  direct  injurious 
effects  through  their  own  action,  and  of  no  substantial  reactionary 
after-symptoms,  are  open  to  the  objection  that  reliance  on  them  is 
wasting  valuable  time.  The  writer  excludes  such  more  potent  tonics 
as  strychnine  and  its  preparations  as  out  of  the  question  till  the  deli- 
rium has  ceased. 

As  delirium  tremens  is  a  direct  product  of  alcoholic  poisoning, 
practically  an  acute  disease  produced  by  the  action  of  the  poison  on  a 
nervous  system  so  responsive  to  such  acute  poisoning,  either  by  reason 
of  a  preceding  chronic  poisoning  or  of  a  susceptible  nervous  organiza- 
tion rendered  so  by  a  constitutional  neurosis  either  inherited  (as  it 
generally  has  been)  or  acquired  under  abnormal  non-alcoholic  condi- 
tions; as,  in  fact,  the  delirium  is  simply  a  symptom  of  active  poison- 
ing, the  first  indication  of  treatment  is  to  eliminate  the  poison  as  rapidly 
as  possible.  None  of  the  medicinal  sul)stances  just  enumerated  can 
take  an  active  part  in  this  process  of  elimination,  however  efficacious 
they  may  possibly  be  in  other  respects.  The  poisoning  process  must 
be  grappled  with  by  si)eedily  freeing  the  system  from  the  poison,  and 
there  are  but  three  easily  available  means  of  achieving  this  end.  So 
far  as  this  alcohol  elimination  is  concerned,  the  object  might  be 
gained  by  diaphoresis  in  a  Turkish  hot-air  bath,  but  the  depression 
and  exhaustion  consequent  on  a  sojourn  long  enough  to  be  effectual, 
as  well  as  the  impossibility  of  securing  a  bath  with  adequate  attend- 
ance, in  most  cases,  contribute  to  render  this  plan  as  a  mle  impracti- 
cable. Even  in  a  hospital  furnished  with  an  ample  Turkish  bath, 
expensive  attendance  would  be  needed,  the  temporary  dwellers  in  the 
sudatorium  being  bodily  unrestrained  by  bedclothing,  with  the  ad- 
ditional risk  of  the  deliriates  injuring  themselves  in  their  convulsions 
and  struggles.  The  i)er8piration  which  is  the  only  efficient  method 
of  securing  the  necessary  elimination  of  the  poison  might  be  secured 
by  the  wrapping  of  the  patient  in  a  wet  pack,  but  this  is  liable  to  the 
special  objection  that,  particularly  in  grave  cases,  the  close  restraint 
of  the  contorted  sufferer  in  a  properly  fitting  pack  would  heighten  the 
nervous  excitement  and  cerebral  pressure,  every  one  knowing  this  to  be 
the  effect  of  forcibly  restraining  violent  involuntary  muscular  action. 
In  light  forms  of  delirium  tremens,  both  tlie  Turkish  bath  and  the  wet 
pack  are  sometimes  of  service  where  they  can  be  conveniently  applied, 
and  the  writer  will  later  on  speak  of  their  great  usefulness  in  certain 
phases  of  chronic  and  subacute  alcoholism ;  but  in  violent  cases  of 
delirium  tremens  he  cannot  recommend  either,  in  ordinary  practice. 
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In  addition  to  rapidly  clearing  the  alcohol  out  of  the  body,  it  is 

of  the  highest  irapoiiane^  to  conserve  the  patient's  strength.  To 
restrain  bis  magcnlar  contortions  would  be  more  (juiekly  thereby  to 
esJiaust  his  vittil  energy,  wliich,  es[>et!ially  in  thnse  who  have  had 
repeated  attacks  and  have  not  been  abstemious  in  the  intervals,  is  not 
generally  so  abundant  as  to  warrant  any  preventable  loss  of  it.  This 
preservatitm  of  nerve  ftirce  is  best  accomplished  hy  allowing  the  mus- 
cular movements  to  be  as  untrammelled  as  possible.  There  are  twa  U 
ways  of  providing  for  this.  One  is  by  shutting  up  the  delirious  ™ 
patient  in  a  padded  room,  where  he  can  have  nothing  to  injui'e  him- 
Si4f  with  and  cannot  hurt  himself*  even  if  he  dash  himself  in  blind 
fury  against  the  padded  walls.  This  is  a  proce<lure  which  is  rarely 
obtainable^  though  by  the  favor  of  the  master  of  a  London  workhouse 
the  writer  was  once  enaliled  to  em]>loy  it  in  the  ease  of  a  publican,  fl 
who  could  not  be  pro]>erly  contrt^Iled  or  fed  in  his  public  liouse  by  " 
five  men,  and  whose  r.nruliness  and  cries  were  seriously  detrimental 
t<:>  the  trade  carried  on  in  the  shop  beueath  his  bedroom.  The  man 
received  no  medicine,  milk  and  coffee  lioiug  handed  to  him  through 
an  aperture  in  the  door  pailded  in  the  interior^  but  in  some  three  daj8 
he  exhausted  himself,  and  fell  into  a  profound  and  long  sleep,  from 
wliich  time  he  steadily  and  thoroughly  recovered.  This  excellent 
provision  of  a  padded  room  being,  however,  rarely  within  our  reach, 
must  be  regarded  as  in  general  practice  also  impracticable.  One  is 
therefore  tlriven  to  find  a  medicine  which,  while  operating,  as  soon  as  ^ 
may  be,  to  get  rid  of  the  accumulation  of  alcoliol  in  the  system,  f 
would  not  by  the  depression  of  narcoti/^ition  or  reactionary  excite- 
ment weaken  the  vis  mediaifrij\  in  w  hich  latter  really  lies  the  potency  ^ 
of  cure.  All  this  the  writ*?r  believes  he  has  found  in  the  inn()cent  yetf 
|iowerfnl  li<[Uor  ammouii  acetatis,  which  in  addition  seems  (either 
by  its  antifebrile  properties  or  by  some  unknown  chemical  action  on 
the  alcohc  d-saturated  tissues)  to  exert  a  specially  favorable  influence 
on  the  rapidity  and  conjiileteness  of  the  elimination.  The  usefulness 
of  this  drug  in  alcoliolism  is  not  limited  to  delirium  tremens;  but  in 
delirium  tremens  it  has  appeared  to  combine  all  the  advantages  of 
the  cooling  and  calming  emetic  treatment  by  i|)ecAcuanha,  with,  by 
the  characteristic  profuse  i>erspinition  which  it  causes,  the  liest 
qualities  of  the  wet  pack  and  hot-air  bath.  Withal,  there  being 
neither  chemical  nor  muscular  restraint,  the  restless  sufferer's 
already  lessened  nerve  force  (lessened  by  the  disease)  is  not  further 
drawn  upon  to  combat  the  depression  occasioned  by  opiate  or  other 
narcotism,  and  the  nervtms  exhaustion  from  the  excitation  arouscni 
by  the  physical  resti'uiut  (enveloj)nH^ut  in  a  ch>se  packing  of  sheet 
and  bedclothes,  as  in  a  strait-jacket)  of  turbulent  and  inco-ordinate 
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muscular  contractions.  Since  relying  mainly  upon  the  acetate  of 
ammonia,  the  writer  has  had  much  less  trouble  with  cases  of  delirium 
tremens,  a  great  deal  less  anxiety  from  serious  complications  (which 
formerly  chiefly  arosQ  from  the  after-effects  of  opiate,  chloral,  and 
bromide  remedies),  and  a  much  larger  percentage  of  good  recoveries. 
Of  course,  care  must  be  taken  to  have  sufficient  attendance  to  guard 
the  patient  from  harm.  This  is  a  point  very  often  of  vital  im- 
portance. If  in  delirium  the  vigilance  is  relaxed,  there  may  be  a 
sudden  termination  of  the  case.  Though,  usually,  alcoholic  deliriates 
in  attacks  of  delirium  tremens  are  fairly  easily  manageable,  suicide 
may  be  attempted  in  almost  the  momentary  absence  of  a  nurse.  The 
maximum  extent  of  freedom  compatible  with  safety  is  attained  by 
the  patient  being  kept  in  bed.  With  a  little  tact,  an  intelligent  at- 
tendant can  exercise  considerable  control  over  the  excited  patient  by 
pressing  down  on  the  patient  near  and  over  the  knees  outside  the 
blankets.  This  allows  free  play  for  practically  all  needed  involun- 
tary muscular  movement.  The  patient  is  thus  allowed  to  exhaust 
himself  by  his  continuous  muscular  efforts,  till  the  true  restorative 
state  of  natural  sleep  overtakes  him  through  sheer  weariness.  There 
is  nothing  else  so  valuable  here  as  the  sound,  wholesome  sleep  of 
fatigue ;  in  character  and  effects  so  opposite  the  unwholesome,  dis- 
turbed and  disturbing  sleep  procured  artificially  by  narcotics.  In 
all  that  has  just  been  stated  about  the  treatment  of  delirium 
tremens,  and  this  is  equally  true  in  other  diseases,  it  should  ever  be 
borne  in  mind  that  exceptional  cases  may  occur  which  may  require 
alcohol  or  other  remedies  not  here  referred  to.  The  writer  is  ready, 
for  example,  to  administer  alcohol  at  any  time  when  it  appears  to 
be  called  for,  but  he  has  never  yet  seen  a  case  of  delirium  tremens 
in  which  he  considered  this  remedy  was  desirable. 

Acute  Alcoholic  Epilepsy, 

A  form  of  acute  alcoholic  poisoning,  closely  allied,  by  its  nervous 
character,  to  the  forms  of  acute  insanity  induced  by  alcohol,  yet  never 
amounting  to  actual  insanity  except  in  its  form  of  epileptic  mania,  is 
acute  alcoholic  epilepsy.  Though,  like  delirium  tremens,  it  may 
arise  from  time  to  time  in  the  course  of  chronic  alcoholism,  it  fre- 
quently is  an  early  manifestation  of  acute  alcoholic  toxication.  Alco- 
holic epilepsy  presents  itself  in  two  forms,  one  unaccompanied,  the 
other  accompanied,  with  maniacal  phenomena.  The  simple  form 
without  mania  is  characterized  by  the  very  common  and  well-known 
epileptic  explosions,  which  are  familiarly  designated  epileptic  con- 
vulsions or  fits,  during  which  the  afflicted  is  unconscious,  feeling  no 
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pain  though  the  subject  of  rhythmic  violent  iim**cular  contractioiLB. 
The  mind  is  a  blank,  but  as  there  is  no  mania  the  patient,  though 
contorted  with  convulsions,  is  passive.  In  the  complicated  form, 
when  the  con^nlsiona  have  ceased,  or  in  the  intenals  between  them, 
or  immediately  before  their  api>earance,  the  subject  of  epileptic ■ 
mania  may  i perpetrate  criminal  deeda  of  violence  though  with  no 
conscioiiHuess  or  memory  of  their  i>eri>etnitiou.  Aa  we  have  already 
seen,  the  latter  form  is  fi'equently  developed  by  indulgence  in  absinthe 
(alcohol  with  wormwood);  but  it  is  also  provoked  by  ordinary,  es- 
I>ei'ially  the  stronger,  spirituous  liquors.  There  in  a  <pieation  as  to 
whether  there  is  such  a  special  ailment  aa  alcoholic  epilepsy.  The 
writer  has  come  to  the  conclusion  that  there  is,  at  least  of  the  maniac- 
ally complicated  form.  When  of  alcoholic  origin  or  excitation,  the 
symptoms  have  seemed  in  many  cases  iAJ  have  been  very  similar  to 
those  of  mania-a-potii  (which  in  unquestionably  f>f  alcoholic  birth), 
with  a  greater  tendency  to  that  homicidal  mania  which  Garnier  has 
obsen'ed  in  Paris  in  the  adolescent  of  alcoholic  parentage  during  the 
past  decade,  indicative  of  that  marked  psychological  as  well  as  cere-  m 
bral  degeneration,  which  scbiiih  to  l»e  mainly  due  to  alcoholic  physical  V 
degradation,  arising  especiallx-  iu  France  from  the  increased  con- 
sumption of  the  heavier  alcohols.  Whether  this  l>elief  in  a  special 
alcoholic  f(>rm  of  epilejttic  mania  will  ultimately  turn  out  to  bo  ten- 
able, the  fact  that  the  explosions  ol  many  eiiileptics  are  practically 
directly  attribut^ible  U)  their  personal  alcoholic  excess  warrants  our 
8|>ecial  coiisitleration  of  this  condition  here.  In  ililferent  insttincea 
the  writer  has  obsen^ed  that  non-maniacal  and  maniacal  epileptic 
panixysms  are  in  evidence  only  wdien  the  patient  has  been  freely  in- 
dulging in  spirits,  or  in  the  stronger  wines-  When  the  liquor  has 
been  given  up,  for  weeks,  months,  or  ye^rs  there  have  been  no  epilep- 
tic symptDUis,  but  these  have  reappeared  very  soon  after  a  resumption 
of  drinking.  It  shouhl  Iw  noted  that  the  drinking  has  nctt  been 
always  to  drunkenneHs.  In  some  of  the  cases,  what  would  be  called 
a  **  very  moderate"  allowance  has  sufficod  to  cause  the  convulsions  m 
alone  in  one  i>ci'Hon,  and  mania  w^ith  convulsions  in  another.  In  some  J 
cases  a  permanent  cure  has  been  brought  al>out  by  i)ersisteut  strict 
abstinence  from  all  intoxicants,  but  from  his  ow^n  profes-sional  obser-  ■ 
vation  the  writer  should  exin^'t,  even  in  these  recoveries  of  from  six| 
tfi  twenty  years,  an  early  reappearance  of  the  former  comiilsive  and 
maniacal  symptoms,  if  even  the  **  moderate"  use  of  intoxicants  were 
resumed.  In  some  of  these  cases  there  was  a  history  of  either  an 
epileptic  or  other  neurosis,  in  otlier  mse^  there  was  no  family  history 
of  nervous  disease  of  any  kind,  and  the  paroxysms  seemed  to  b©  the^ 
immediate  effect  of  a  poisonous  action  on  the  nervous  system. 
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Though  he  has  seen  epileptic  attacks  traceable  to  lead- poisoning 
alone,  when  there  was  no  serious  pedigree  or  personal  history  of 
alcoholism,  the  writer  has  never  met  the  maniacal  complications,  only 
the  simple  epileptic  muscular  contractions,  and  he  has  never  seen 
these  spasmodic  epileptic  movements  result  from  acute,  they  having 
always  appeared  in  chronic,  lead  poisoning.  This  aflords  one  diag- 
nostic mark  between  plumbic  and  maniacal  alcoholic  epilepsy. 
Further,  epilepsy  apparently  due  to  alcohol  is  more  often  met  with 
than  epilepsy  apparently  due  to  lead.  The  history  of  the  patient 
prior  to  the  attack  and  the  progress  of  the  epileptic  symptoms  will 
help  still  more  to  discriminate  between  alcoholism  and  plumb- 
ism.  The  tendency  to  recovery  is  very  much  greater  in  alcoholic 
than  in  plumbic  epilepsy,  and  the  characteristic  appearance  of  the 
gums  is  generally  more  or  less  marked.  Death  by  coma  after  a  num- 
ber of  seizures,  occasionally  after  only  a  few,  is  no  infrequent  termi- 
nation ;  the  average  career  of  an  alcoholic  epileptic  extending  to  from 
eleven  to  fifteen  years.  The  potassium,  sodium,  and  ammonium  bro- 
mides in  small  doses,  in  combination  with  tincture  of  belladonna  in  3- 
minim  doses  and  aromatic  spirit  of  ammonia  in  doses  of  8  minims,  in 
a  tonic  infusion  internally,  with  gentle  purgation  by  Hunyadi  Jdnos 
or  some  other  similar  mineral  water,  have  proved  the  most  service- 
able remedies  in  the  writer's  hands.  The  nutriment  must  at  first  be 
simple,  digestible  and  fluid,  and  alcoholic  intoxicants  must  be  vigor- 
ously excluded.  In  maniacal  cases  the  patient  must  be  closely  watched. 
In  these  cases  small  doses  of  croton  chloral  or  chloral  hydrate  usually 
add  to  the  efficacy  of  the  medicines  already  indicated.  After  the  at- 
tack has  passed  quite  away  unconditional  abstention  should  be  plainly 
advised  as  the  essential  factor  in  prophylaxis. 

Acute  AlcoJiolic  Paralysis. 

This  is  now  recognized  as  a  distinct  group  of  symptoms  of  the 
alcoholic  toxic  process  on  nerve  substance  and  texture.  Altogether 
apart  from  the  more  chronic  varieties  of  alcoholic  paralysis,  alcohol 
being  a  potent  paralyzant  only  produces  in  the  human  constitution 
what  might  naturally  be  looked  for  from  it,  when  it  gives  rise  to  a 
more  or  less  rapidly  generated  acute  and  characteristic  paralysis 
(Lettsom,  1789 ;  James  Jackson,  1822 ;  Chomel,  1828 ;  Magnus  Huss, 
1849 ;  Dumenil,  1864 ;  Lancereaux  and  Ley  den,  1881 ;  Oettinger,  Had- 
den  and  Dreschfeld,  1885;  Buzzard  and  Gowers,  1886;  Pearce  and 
Finlay,  1887).  Head  symptoms  are  rarely  manifest  at  the  outset, 
and  when  present  there  is  only  occasional  headache  with  a  vague  unde- 
finable  uneasy  feeling.     There  are  usually  at  first  languor  and  lethargy 


24 


KERR— ALCOHOUSM  AND  DRUG  HABITS. 


or  irritiibility  and  anorexia,  with  Llisturbed  and  less  sleep.  There  is 
often  no  painful  8])ut,  tliuugb  energy  seemn  U*  be  fniliug,  everything 
becoming  a  burden.  Often  there  are  sliKht  feelings  of  numbue&s  in 
the  arms  and  legs  with  a  sensation  of  dragging  of  the  toes,  inome^- 
tary  attacks  of  vertigo  with  au  evaueseent  stiiggering.  All  thei^ 
symptoms  may  be  so  little  i)rouoiiHeed  as  Ui  suggest  no  resort  to 
mediral  counsel.  In  some  cases  all  that  thus  far  in  the  i)rogre88  of 
the  clisease  has  been  tjx]^erienfed  bus  l>een  gJistne  disturl>ance,  with 
erainpH  and  various  occasional  fleeting  pains  and  slightly  troublesome 
firickings  graduailv  referable  more  and  more  t<j  the  limbs,  especially 
the  lower.  Sucli  iiatients  wlien  under  treatment  have  freciuently  been 
treated  rmly  for  dyspepsia  and  its  complications.  Even  the  increas- 
ing disturbance  of  sleep,  with  the  discomfort  and  irritability  of  tem- 
per wliich  slowly  lierald  the  approach  of  the  toxic  neuritis,  have  been 
in  the  past  very  naturally  set  down  to  the  gastric  disorder.  The  lo«8 
of  power  may  occur  all  at  once  and  unexpectedly,  no  suspicion  of  any 
toxic  process  having  been  entertained ;  it  api>ears  most  often  first  in  the 
feet,  legs,  and  thighs,  then  in  the  upper  extremities,  esjiecially  in  the 
extensors,  but  in  some  instances  in  the  extensor  muscles  of  the  wrists 
first.  In  other  cases  the  paralysis  attacks  both  the  upper  and  lower 
limbs  simult4ineously,  or  almost  so.  However,  in  the  majority  of  cased 
the  i^aresis  comes  on  more  slowly,  and  there  is  a  further  development 
of  fireliminary  troul>!e  before  the  appearance  of  actual  jiaralysis. 
The  onset  is  jjrolonged  by  the  increased  severity  of  the  restlessness, 
insomnia,  tingling,  burning,  lancinating  pains,  and  muscular  cramijs, 
the  acuteness  of  the  aches  and  pains  by  their  intensity  driving  many  of 
the  sufferers  (in  spite  of  strict  medical  injunction  forbidding  intoxi- 
cants), in  private  cases,  to  bribe  ser\'ants  and  attendants  to  smuggle 
in  litpior  to  dull  the  senses  so  as  to  procure  some  relief  from  the  un* 
l>earable  agtmy.  Where  power  in  the  exti*emities  is  not  suddenly  lost 
there  is  a  gradual  inability  to  get  about,  so  gradual  that  it  is  often 
impossible  to  define  the  daily  loss  of  motor  capacity.  In  favorable 
cases  when  the  physician  lias  been  called  in  time  and  has  succeeded 
in  effecting  complete  withdrawal  of  alcoholic  litjuor,  the  disease  may 
be  arrested  Iw^fore  the  lower  and  upper  extensors  are  seriously 
affected ;  but  this  is  very  rarely  the  case.  The  mischief  has  been 
done  in  most  persons  before  the  doctor  has  been  summoned.  There 
may  then  l)e  double  foot  and  wrist  drop,  or  double  drfip  of  feet  or 
wrists  alone,  or  moi*e  seldom  the  dro])  of  wrist  or  foot  ma.y  be  unequal, 
never  in  the  writer's  experience  unilateral.  The  muw^les  involved 
are  wastinl,  loose,  and  fijdiby.  In  tlie  earlier  stjiges  there  is  in  some 
cases,  and  in  others  thnmghout,  very  little  difference  in  muscidar 
electric  reaction ;  but  in  most,  as  the  wasting  and  paralysis  become 
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more  manifest,  the  faradic  practically  ceases,  and  the  galvanic  is  so 
faint  as  to  respond  slowly  only  to  a  strong  current.  There  is  hyper- 
sesthesia  of  the  skin  with  extreme  tenderness  from  the  lightest  touch 
on  the  part  affected,  the  agony  caused  by  the  most  impalpable  con- 
tact with  the  skin  over  the  track  of  the  painful  nerves,  or  on  any 
movement  involving  the  nerves  of  the  implicated  muscles,  being  so 
intense  as  to  compel  the  i)atient  to  scream.  The  shooting  and  tearing 
X)ain8  so  acutely  inci*eased  on  muscular  or  tendinous  movements  are 
almost  intolerable,  the  patient  often  sobbing,  crying  out,  and  being 
afraid  to  change  the  position  from  the  suffering  this  would  insure. 
The  pains  are  more  acute  at  night.  Knee  and  allied  reflexes  are  in 
most  cases  diminished  or  lost,  but  the  cutaneous  are  sometimes  ex- 
aggerated, especially  over  the  abdominal  region,  unless  ansBS- 
thesia  has  set  in.  The  amesthesia  is  usually  more  marked  in  local- 
ized areas  over  individual  affected  nerves,  and  there  is  often  a  feeling 
of  coldness  to  the  touch.  The  extremities  and  their  neighborhood, 
especially  the  feet  and  hands,  in  advanced  cases  (though  not  always) 
are  apt  to  appear  smooth  and  glistening  with  sometimes  a  violet  hue, 
with  no  subcutaneous  effusion,  with  cedema  especially  over  the  malle- 
olar regions.  A  considerable  proportion  of  cases  develop  ataxic  symp- 
toms. These  symptoms  when  present  appear  usually  in  the  lighter 
forms  of  the  disease,  and  are  themselves  generally  slight.  The 
writer  has  never  seen  incoordination  so  emphasized  as  to  give  the 
patient  the  characteristic  gait  of  a  locomotor  ataxic.  Bastian  states 
that  such  cases  are  now  spoken  of  as  pseudo-tabes y  when  in  combina- 
tion with  pains  in  the  limbs,  loss  of  the  knee-jerks,  unsteadiness 
when  eyes  are  closed,  and  a  peculiar  gait;  and  that  though  this 
chain  of  symptoms  may  be  met  with  in  multiple  neuritis  from  any 
other  cause,  they  seem  to  be  specially  fre(iuent  in  the  alcoholic  form 
of  the  disease.  The  writer  has  frecjueutly  noted  these  symptoms 
slightly  developed  apart  from  any  other  definable  disease,  in  the  per- 
son of  limited  and  free  alcohol-takers.  Very  rarely,  chiefly  in  pro- 
tracted cases,  where  this  has  not  been  guarded  against  by  intelligent 
measures,  the  fingers  are  drawn  and  contracted,  as  are  still  more 
rarely  the  extensors  of  the  leg.  It  is  usually  only  in  very  protracted 
and  intractable  cases  that  bedsores  threaten.  The  writer  has  never  seen 
incontiuence  of  urine  or  of  faeces.  Brain  symptoms  have  rarely  been 
prominent  in  the  writer's  exi>erience.  Still  they  have  been  i^resent 
to  a  slight  extent  in  many,  especially  female  cases.  Irritability  with 
a  tendency  to  melancholia,  failing  memory,  diminution  of  the  capacity 
to  concentrate  thought  or  to  follow  any  train  of  reasoning  and  lessen- 
ing interest  in  external  objects,  have  been  the  chief  features  in  the 
earlier  stages  of  the  disease.     Occasionally  there  may  be  a  transitory 
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delirium,  buu  the  writer  has  not  seen  this  extend  over  more  than  a 
day  or  two,  and  only  in  a  few  cases.  As  the  disease  advances,  the 
I>Atient  sometimeH  (in  other  cases  from  the  first)  seems  to  be  half 
asleep,  and  re] ►lying  autouiatically  as  it  were  tf.^  ciuostious.  He  feels 
as  if  in  a  dream,  almast  in  aunthor  sphere,  and  when  his  attention  is 
attracted,  which  is  sometimes  only  with  difficulty,  he  feels  as  if  being 
retvalled  from  a  long  way  off.  This  is  prai'tically  a  sfaite  or  variety  of 
semi-somuambuliBm,  the  senses  \mn^  dulled,  the  ]>atient  feeling  so 
letlaargic  that  he  has  no  mental  or  liodily  energy.  He  feels  and  ap- 
pears dazed,  as  if  in  a  trance  from  whi(^h  he  is  momentarily  and  half 
withdmwn  only  after  some  minutes'  attempt  to  rouse  him.  When 
aroused  he  can  eat  or  answer  only  in  a  slow,  heavy,  dreamy  manner, 
id  soon  relai>Bea  into  his  deeji  lethargy,  with  its  sluggish,  confused^ 
disordered  yet  on  the  whole  pleasant  imaginiDgs.  There  are  various 
degrees  of  this  semi-trance  state,  and  the  writer  has  never  seen  the 
inclination  to  activity  and  violence  which  one  sometimes  sees  in  other 
varieties  of  alcoholic  trance.  Only  an  attenuated  degree  of  this 
peculiar  condition  of  itUe  repose  is  met  with  in  most  cases.  The 
degraded  morale  which  has  been  described  by  some  wTiters  as  sj^ecially 
characterizing  alcoholic  neuritis,  has  not  appeared  to  the  writer  to 
present  the  symptoms  of  anything  beside  the  usual  effects  of  coutinu- 
ouH  and  excessive  alcoholic  indulgeoce.  The  utterly  false  accounts 
which  the  patient  often  gives  of  his  assertetl  temperance  are  common 
to  variouH  phases  of  chronic  as  well  as  acute  alcohol  poisoning,  espe- 
cially of  the  chronic.  Indeed  the  ^vriter  has  heard  fewer  false  state- 
ments of  habit,  as  to  alcohol,  from  sufferers  from  acute  alcohol 
paralysis  than  from  alcoholumani/ics  generally.  He  accounts  for  this 
by  the  fact  that  patients  suffering  from  acnte  alcoholic  multiple  neuritis 
have  been  usually  a  shorter  time  luidicted  to  intemperauce  than  ordi- 
nary chronic  alcoholics,  who  have  escai»ed  this  form  of  toxic  alcohol 
poisoning.  In  recovery,  these  somnambulistic  symptoms  very  grtul- 
ually  fade  as  the  poisoned  nerve  tissues  regain  their  tone.  The 
optic  nene  and  the  eye  are  rarely  implicated,  though  in  a  few  cases 
there  are  amblyopic  and  other  disturbances  of  sight.  The  state  of 
the  pupils  varies,  they  being  sometimes  equal,  sometimes  unequal. 
The  duration  of  the  disease  ranges  from  fuur  weeks  ur  a  little  less 
to  between  three  and  four  years,  the  average  length,  taking  all  cases 
favorable  and  uufavnntble,  being  about  eight  months. 

The  diatjnosl/i  from  several  other  affections  (]miicipally  of  the 
spimil  cord)  is  not  always  apparent.  For  a  time  till  the  specific 
Hym|>toms  of  alcoholic  neuritis  are  developed,  it  ra«y  be  discriminateil 
from  general  paresis  by  the  absence  of  paralysis  of  the  tongue  and 
lips^  and  of  the  grandiose  delusionn  often  ushering  in  general  [tural- 
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The  wnU»r  bns  uover  seen  the  alcobolio  neiiritic  giving  orders 
on  II  lavish  scale  for  the  execution  of  works  or  tlie  purt-biise  of  car- 
horses,  furniture,  aud  other  thiugn  far  beyond  hi.s  meanH,  as 
obi»er\*ed  iti  jjatients  in  the  pi*eiiiuiiiary  exaltation  stage  of 
general  jiaralysis.  Yet  in  some  cases,  before  the  foot-dro|i  or  wrist- 
i\K  »o  fharact^riHtic  of  alcoholic  and  saturnine  iioinmiing,  baa  slunvn 
if,  exi«.*rls  are  for  a  time  ai»t  to  \ye  nusled  as  to  the  actual  origin 
at  the  malady.  Where  dropfrnd  feet  or  wrists  are  accompanied  by 
ing  of  the  extt'nstir  muscles  of  the  limbs,  sensations  of  tingling, 
general  numb  feeling,  mute  atahbiug  or  tearing  imins  in  different 
|iart«  of  the  iMxlVt  especially  the  lower  extremities,  at  times  darting 
up  the  back,  articular  hy  jjermsthesia,  all  objects  feeling  cold  on 
touching  the  skin,  exti-eme  tenderness  on  pressure  over  the  limbs  in- 
Tohred,  following  up  the  track  of  the  adjacent  important  uenes,  with 
or  lost  knee-jerk,  with  the  diminished  elei'trical  reactions  of 
itdoxi^  there  is  fair  evidence  of  multiple  neuritis.  If  in  nddi- 
Uon  there  have  been  such  premonitory  symptoms  as  disordered  tac- 
libility  of  the  extremities  jxDpularly  known  as  numbness  of  the 
ftnd  toes,  vasomotor  spasm  of  the  extremities  descril)ed  by  the 
patients  as  deadness  and  coldness  of  the  fingers  and  toes,  i^ith  distress- 
ing cram()S  in  the  calf  of  the  legs,  which  have  attacked  the  sick  one 
suddetUy,  while  falling  to  sleep,  awaking  in  the  morning,  or  moving 
the  extremities  as  in  using  a  sewing-machine  or  writing  (these  cramps 
k5  have  occurred  weeks,  months^  or  even  years  before  paralysis 
niJUiifested  itself) ;  or  if  there  have  been  slight  and  delicate 
tremors  of  tlie  fingers,  with  genemlly  harmless  hallucinations  and 
illusicms  commonly  inferred  to  as  "silly,"  because  the  patient  talks 
a«)iDewhat  incoherently  and  foolishly  about  actions  which  he  errone- 
aiialy  thinks  lie  has  l»een  performing,  or  places  where  he  thinks  he 
hju  joat  Ijeeu,  or  work  which  he  has  just  been  doing,— tlien  there  is  a 
strong  presumption  that  we  have  to  do  with  alcoholic  multiple  neu- 
ritia.  The  greatest  difficulty  lies  in  the  fact  that  patients  and  their 
frieotis  are  generally  reticent  as  to  the  presence  of  alcoholic  excess. 
But  gradually  the  symptoms  l)ecome  tcM)  distinct  to  leave  room  for 
ibt.  In  some  constitutionally  neurotic  |>er8onfl  a  continmms 
dl  iiuautity  of  alcohol  can  give  rise  to  symptoms  of  acute  alcoholic 
|ianUysts. 

A  diagnosis  from  phtnihtc  inmiltfeis  can  be  made  V>y  the  ab^jence  of 
llie  blue  gum-line,  though  in  many  CAses  even  ankle  and  wrist  drop 
un  the  c^hhH  of  lead  poisoning  alone,  and  in  other  ciises  the  joint 
ptoduct  of  alcohol  with  lead.  So  much  alike  are  many  of  the  8ymi>- 
tnmii  and  much  of  the  course  and  tenni nation  of  the  pandysea  result- 
iti|£  from  Iftad  and  from  alcohol,  tliat  unquestionably  not  a  few  fatal 
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cases  of  alcohol  poisouiug  liave  been  in  the  past  mistakenly  credited 
to  the  metal  iii^te^d  of  to  the  spirit.  Half  a  century  ago  hardly  any 
one  realized  that  there  wati  Hucb  a  toxicity  as  alcoholic  paralxsiB. 
There  is  one  striking  diagnostic  mark,  that  in  alcoholic  |)anily8i8  the 
bulk  of  the  affected  recover,  in  the  lead  form  very  few. 

The  alcoholic  ataxia  of  Breschfiehl  neems  to  be  i>ractically  the 
alcoholic  pseudo-tal>eH  of  Bawtian,  and  the  ataxic  furm  of  alcoholic 
paralysis  of  Thorain  (lHf>4),  It  is  not  a  common  variety  of  alcoholic 
multi[ile  neuritis  and  is  seen  usually  only  as  an  alcoholic,  arsenical, 
or  diphtheritic  paralysis.  The  diagnosis  here  is  from  k)comokor 
ataxy.  Some  have  relied  on  "  high  stepping"  as  a  diagnostic  sign  of 
ah'oholic  jiaralysis.  Owing  to  ilie  h>sa  of  [M>wer  in  the  flexor  muscles 
of  the  ankle,  the  toes  haiig  down,  causing  the  patient  to  raise  the 
heel,  the  sole  l>eing  seen  from  the  back;  in  k»comotor  abixia  the  |m>s- 
ture  of  the  toes  is  exactly  the  opposite,  they  being  raised.  In  the 
alcoholic  the  patient  comt^s  down  on  his  toes,  in  the  non-alcoljolic 
ataxy  he  comes  down  on  his  heel,  and  as  the  paralysis  of  the  latter 
usually  is  not  so  syranietriciil  as  that  of  alcohol,  more  unevenly  and 
with  something  of  a  jerk.  When  the  "ankle  drop'"  is  distinct  this 
steppage  gait  is  a  good  distinguishing  mark,  but  where  there  is  little 
of  such  a  "drop,"  when  the  tiexor  paralysis  is  Ufit  apparent,  it  need 
not  be  looked  for.  Again  in  locomotor  ataxia  there  is  not  gener- 
all}'  the  history  of  alcoholic  indulgence  unless  as  a  remote  oause,  as 
in  the  case  of  a  solicitor  in  Scotland,  aged  forty -two,  in  whom  the 
locomotor  ataxic  symptoms  slowly  and  imiiereei)tibly  came  on,  when 
ho  had  become  most  abstemious,  after  some  twenty  years'  regular 
daily  drinking  of  about  eight  glasses  of  whiskey  toddy ;  while  in  the 
case  of  alcoholic  neuritis  he  would  have  been  attacked  while  intem- 
perate and  would  have  improvetl  alm*>st  as  soon  as  he  gave  up  strong 
waters.  Still  further*  in  locomotor  atax\  there  comoionly  are  the 
Argyll-Robertson  pupil  phenomena,  the  reaction  of  degeneration,  and 
bladder  troubles  from  time  to  time  with  diminution  of  sexual  desire 
aud  capacity.  Syphilis  itself  is  a  factor,  sometimes  the  only  factor 
in  the  causation  of  multiple  neuritis  aud  of  h>comotor  ataxy,  as  well 
as  of  general  paralysis.  Though  alcohol  is  fre<piently  a.Hscx?iated 
with  syphilis  in  the  appearance  of  all  these  three  varieties  of  nervous 
disease,  being  a  poison  which  affects  the  neurin,  nerve  cell,  and  nerve 
function,  it  is  of  im|)ortance  where  possilile  to  correct  the  syphilitic 
morbid  causative  condition  apart  from  the  alcoholic  in  such  conjoint 
paralyses.  And  where  either  syphilis  or  alcohol  is  alone  responsible, 
it  is  still  more  desirable  to  eliminate  one  or  other  from  the  etiology. 
For  the  purposes  of  differential  diagnosis  specific  treatment  is  here 
valaable. 
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A  diagnoeis  from  duniamnated  sclermis  would  be  found  in  the  ab- 
sence of  rhythmical  tremors  of  the  head,  of  spastic  paralysis,  and 
of  hyperalgesia,  in  alcoholic  paralysis  with  nystagmus. 

The  discrimination  of  alcoholic  multiple  neuritis  from  Tarious 
special  fUrophic  paralyses  is  sometimes  called  for.  There  are  acute 
forms  of  polyneuritis  in  which  at  their  onset  the  symptoms  may  be 
enoiieously  attributed  to  acute  special  paralysis  and  even  to  acute 
Mceoding  paralysis  (Landry's).  Acute  special  paralysis  usually 
abows  itself  quickly.  80  do  some  cases  of  acute  alcoholic  ]>o]yneu- 
niis,  mostly  induced  by  a  chill,  though  occasionally  by  muscle-tire. 
The  rapidity  of  the  onset  is  not  generally  equal,  the  alcoholic  neuritis 
sppearing  more  imperceptibly  and  slowly;  but  in  these  fonuH  of 
alcoholic  acute  neuritis  it  is  practically  equal,  the  absence  of  sensory 
symptoms  in  the  non-alcoholic  paralysis  and  their  presence  in  the 
alcoholic  probably  is  the  clearest  guide  to  a  correct  diagnosis  in  the 
earlier  stages  of  both  diseases,  there  always  being  some  pain,  however 
little,  in  the  alcoholic  malady,  but  none  in  the  non-alcoholic.  The 
oUier  early  principal  symptoms  are  common  to  both  ailments,  viz, : 
a  flaceid  ptaralysis  of  the  limbs  with  loss  of  knee-jerk  and  the 
''fMeHon  of  degeneration."  The  course  of  the  symptoms  in  a  week 
or  leas  discriminates  the  aiTection.  In  acute  alcoholic  neuritis  the 
paralysis  grailuully  extends,  in  the  non-alcoholic  acute  spinal  paral- 
jais  Ihe  paralysis  reaches  its  full  extent  at  once.  In  the  former  the 
affaddd  parts  only  very  slowly  regain  their  power,  in  the  latter  the 
mnm  of  the  |>amlysis  may  begin  to  contract  gradually  in  from  three  to 
tax  days.  In  the  acute  ascending  paralysis  of  Landry  the  paralysis 
ascends  from  below  upward,  beginning  in  the  lower  extremities,  then 
afTeeting  the  trunk,  and  thence  extending  to  the  upper  extremities ;  in 
the  alcoholic  neuritis  the  legs  are  affected  first,  then  the  arms,  then 
ths  Irtink,  if  the  trunk  be  involved  at  all.  In  the  alcoholic  forms 
Ihare  are  hypersesthesia  and  myalgic  pains  and  wrist-drop,  if  not  foot- 
drop,  these  symptoms  being  absent  in  the  non-alcoholic  form.  In  the 
earlier  stages  when  the  differentiation  of  the  diseases  is  difficult,  the 
abaenoe  of  pain  and  the  continued  presence  of  the  knee-jerk  point  to 
Landry *8  diaesse.  As  the  disease  advances,  the  difficulty  is  lessened, 
but  there  are  cases  even  then  where  the  diagnosis  is  anything  but 
easy.  The  muscular  atrophy  and  electrical  reaction  of  degeneration 
of  aloohot  with  their  absence  in  acute  ascending  paralysis,  will  afford 
the  greatest  aid. 

There  ia  a  doee  resemblance  between  the  atrophy  of  alcoholic 
paralysis  and  the  wasting  of  prfH/n^mir  mmcHhr  atmphj^  but  in  the 
latler  the  alcoholic  sensory  disturbances  and  reaction  of  degeueration 
are  wanting.     Again,  the  progrMSsive  muscular  atrophy  producing 
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the  **  main  en  griff e'  commences  in  the  hauds,  and  not  iu  the  extensom 
as  is  j^enerally  the  case  with  iilcohoL 

TIjf  jibsence  of  sensory  symptoms  marks  an  impfirtant  distinctive 
symptomatic  difference  between  general  npinal  parahsis  {chronic 
auferiorirtdloffiifelitm)  and  alcoholic  neuritis.  Acute  anterior  poliomj- 
elitifi  can  at  tiin(*s  bo  discriminated  from  i>eripheral  neuritis  only 
with  extreme  difficulty.  The  foEowing  distioj^niBliiug  pointa  are 
given  by  Buzzard:  (a)  Paralysis  is  more  complete,  and  sensory 
symivtoms  are  absent  iu  acute  anterior  pyomyelitis.  {b)  Groups  of 
muscles  are  attacked  siranltanoously  in  acute  anterior  ixjliomyelitia. 
(c)  In  perijdieral  neuritis  there  is  t+^nderness  on  pressure  over  nerves. 

In  the  case  of  certain  iiijfamtitattfrif  dlseoatji  of  the  spinal  atrd  Pe&Tce 
enumerates  some  diagnostic  signs.  In  chronic  meningomyelitis  there 
may  be  great  wasting  and  severe  pains,  but  the  latter  precede  the  para- 
lysis. The  tendon  reflexes  are  increased,  and  there  are  other  symp- 
toms of  spasmodic  ijaralysis  in  the  lower  extremities.  In  spinal  lepto- 
meningitis there  is  deep-seated  pain  iu  the  back,  probaV>ly  with  spinal 
rigidity,  and  ft]>aHm  of  the  muscles  of  the  limbs.  Cervical  i)achy- 
raeningitis  l)egiii8  with  paralysis  of  the  arms,  not  limited  to  the  distal 
entls  of  the  nerves,  and  there  is  a  different  history.  In  paralysis  from 
pressure  on  the  cord  there  is  more  or  less  [raralysis  of  the  liladder,  a 
tendency  to  spastic  paralysis,  and  to  acute  Ijedsort'S.  Hemorrhage 
into  the  C4:)rd  has  a  sudden  onset,  with  paralysis  of  the  bladder  and 
sfihincters.  Id  diagnosing  alcoholic  ]»aralysis»  hysterical  reflex  and 
functional  paraplegia  must  be  taken  into  accrniut.  In  alcoholic  mul- 
tiple neuritis  the  presence  c>f  cardiac  disease  and  Bright's  disetise 
may  l3e  suspected  from  acute  <lilatation  of  the  heart  (the  hejirt  is  a 
muscle  which  expands  and  contracts  under  certain  conditions  and  is 
very  dilatiible),  a  weak  rapid  pulse,  and  the  prominent  o^deraatoua 
(sometimes  violet-tinged)  state  of  the  feet.  The  absence  of  albumin 
in  the  urine  and  of  pulse  tension  will  exclude  Bright's  disease,  and 
the  effect  of  alcohol  in  dilating  the  heart,  (as  demonstrated  by 
Kichanlson  on  a  bulkx'k*s  heart)  and  other  phenomena  of  alcoholism 
will  jwcount  for  the  conditi«m  of  that  organ. 

Among  other  toxic  acute  paretic  affections  due  to  alcohol  there  is  a 
variety,  most  baitiing  at  first,  which  has  been  called  foj'ic  hyHtrri'ml 
paralysis.  It  is  characterized  l)y  a  more  or  less  sudilen  paralysis  of 
►me  or  all  of  the  Hmlis.     It  is  associated  with  a  total  loss  of  muscu- 

seDse,  surface  and  deep  anaesthesia,  the  regions  im]>licated  though 
clearly  definable  having  apparently  no  relation  to  nerve  distribution; 
flaccid  paralysis  of  the  limbs,  or  spasm  without  inci-ease  of  the  deep 
reflexes ;  loss  of  sjietrial  senses  on  the  affect<3d  side,  color  I>lindne8s»  and 
restricted  field  of  vision ;  no  muscular  innutrition ;  no  facial  paralysis 
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Hysterical  {Miralysis  also  arises  from  non-alcoholic  nerve 
'dl»tiirl)aDces  anil  from  poisoning  by  bisulpbide  of  carlion  and  lead,  and 
if*ti,  a8  well  as  alcohol.  Charcot  and  Delpech  think  that  alcohol. 
and  carbon  bisulphide,  besides  producing  Hpecial  charactcriHtic 
pftnUysia,  may  each  give  rise  to  the  hysterical  form.  The  onset  on  the 
whole  is  sudden*  and  recovery,  so  soon  as  the  hysterical  character  of 
the  Affection  is  determined  and  suitiible  treatment  applied,  is  rapid. 
There  are  a  few  distinctive  symptoms,  such  as  the  dragging  of  the 
IvzhI  limb,  it  being  ^|uite  flaccid,  no  effort  l>eing  made  to  raise  it 
the  ground.  Circumduction,  whicli  is  present  in  organic  hemi- 
plegia, hi  absent  as  a  rule  in  hysterical  paralysis.  The  limb  affected 
:h  i>endent  is  not  rigid,  except  the  fingei-s,  which  are  extended 
ler  and  flexed  at  thQ^^car|x>- phalangeal  joints,  making  a  right 
;le  with  the  palm.  Spasm  in  the  fingers  is  shown  by  the  recoil 
[mheu  they  are  bent  forcildy,  differently  from  the  claw-hand  of  mus- 
jcuhir  atrophy.     The  arm  and  leg  reflexes  are  not  increased, 

TIic^  diagnosis  from  cerebnil  htmtpkijin  is  in  great  paii  founded  on 

fact  that  hemiantesthesia  is  very  rarely  seen  in  that  disease,  hem- 

and  degeneration  seldom  occurring  in  the  posterior  part  of 

[the  internal   capsule.     In  the  few  cases  where  hemianaBsthesia  and 

:ire  of  cerebral  origin,  facial  paralysis  of  the  side  affected 

I  to  the  oi-ganic  involvement,  unless  imitative  facial  paraly- 

818  (peeudo-facial  paralysis  of  Charcot)  is  caused  by  glosso-labial 

affecting  tlie  lower  facial  muscles.     In  these  spasms  when  se- 

the  patient  cannot  protrude  the  tongue;  in  the  less  severe  cases, 

[the  tongae  is  protrude*!  toward  the  affected  side  and  is  curved ;  in  i>ara- 

is  ]>rotruded  but  not  cui-ved.     Complete  aniesthesia  on 

L?  to  the  muscles  and  articulations,  with  loss  of  eom- 

fieuBstioti  and  muscular  sense,  insensibility  to  heat  and  cold, 

lia,  in<licate  an  entirely  hysterical   origin,  particularly 

ited  with  loss  of  special  sense,  restricted  field  of  vision, 

coIor-bUndnofts.     The   paralysis    and   contractions  are  on   the 

Hide  as  the  aniesthesia  in  alcoholic  hysterical  paralysis.     In 

*ria  the  [katient  is  usually  unconscious  of  the  annpsthesia.     It 

ihould  be  remembered  that  spinal  hem i anaesthesia  differs  from  that 

cereT>^  ^      "in,  in  there  l»eing  no  facial  paralysis,  and  the  anjes- 

fi!  the  side  opposite  to  the  imralysis.     The  prognosis  is 

lighly  favorable  if  the  hysterical  origiri  of  the  symptoms  is  once  as- 

ioed.     There  are  refractory  cases,  but  these  mostly  occur  in  in- 

liTtdnalA  who  are  either  of  highly  neurotic  tem|>erament  or  have  l>een 

ildictiMl  to  alcoholism,  in  whom  renewed  attacks  are  specially  likel> 

^••ke  place.     Tlie  treatment  is  tlie  more  suct^essful  the  m<ire  thor- 

\y  the  iMitient  is  under  the  physician's  care.     TJiough  such  pa- 
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iients  generally  do  best  in  a  hosjiital  where  they  are  completf^ly  uDd< 
discipline,  yet  with  aB  efticieDt  aDd  intelligent  nnrse  recovery  may 
always  Iw  looked  for.     Alcoholic  intoxicant  lic|iior  should  be  rigor- 
ously discontinued,  the  diit  should  be  chiefly  milk,  but  any  milky 
food  or  nourishing  »(iii]>,  or  albuminoid  meat  extract,  might  Ije  added 
as  sofm  tis  the  patient  can  swallow  these.     Rectal  feeding  is  rarelyj 
needed,  but  forcible  feeding  may  be  necessary.    TVliile  the  emunctori( 
rerpiire  attention,  the  chief  therai>eutic  reliance  should  l>e  placed  oi 
antispasmodics  with  alteratives  aud  tonics.     Asaftetida  with  ammi 
nia,   calumba,  or  nux  vomii^a  with  or  witliont  potassium  iodide  or^ 
bromide,  or  sodium  iodide  or  bromide,  all  in   small  fretpienily 
peated  doses  (every  two  or  three  hours),  and  strychnine  are  of  great 
value.     With  all  this  stri<;t  injunctions  aa4o  hygienic  habits,  with 
much  exercise  in  the  fresh  air  as  possible,  are  generally  reijuired.' 
To  prevent  recurrence   of  the   spasmodic    attacks  abstinence  from 
intoxicants  shoulil  \m  enjoined,  with  simple  wholesome  foo<l,  eaten 
slowly,  including  wheat  or  oatmeal. 

Besides  all  these  diseases  the  toxic  influence  of  alcohol  on  the  ner«^_ 
VOU8  system  shows  itself  by  a  great  variety  of  nervous  affections  of  J^^ 
mired  vhnrn(:(vi\  in  many  cases  exhibiting  some  of  the  sympt<.»m8  of 
the  difl'erent  maladies  which  have  just  been  considered,  in  such  a 
commingling  aud  in  such  degree  as  to  defy  classificiition. 
ritis  accounts  for  only  a  minority  of  alcoholic  nervous  di80i*der8. 
120  hospital   patients  treated  for  nerv^ous   troubles  due  to  alcohol, 
Freyham  (1894)  found  only  19  who  could  be  classed  as  suffering  from 
peripheral  multiple  neuritis  of  some  kind.     Of  these  the  motor  form 
was  the  most  common,  the  ataxic  coming  second.     In  one  insbinc^  *^b 
case  of  hemiamesthesia  was  put  down  to  hysteria*  aggravated  by  al^^^f 
cohol.     According  to  his  observation,  the  victims  of  alcoholism  nearly  ™ 
all  show  great  irritability  and  weakness  in  the  ramifications  of  the^J 
central  ner%'ous  system,  constituting  a  morbid  comlition  which  may'H 
ajipropriately  be  calle*!  alcoholic  neurasthenia,  a  grave  unhealthful  ~ 
state  which  when  present  tends  to  intensify  the  unfavorable  as|>ect  of 
the  prognosis.     In  the  subjects  of  alcoholic  neurasthenia  the  muscular 
irribibility  is  extreme,  the  nlight^ast  mechanical  stimuluB  setting  up 
contnictiun,  twitching  of  the  fibrils,  and  tremor,  but  as  a  rule  there  is^J 
neither  the  reaction  of  degenemtion  nor  paralysis.     In  the  sensitivQ^f 
sphere  there  is  a  varying  degree  of  hy lira's thesia,  with  heightening  of  ~ 
the  patellar  and  skin  reflexes.     In  a  large  proportion  of  such  cases  it 
is  only  with  the  greatest  difficidty  that  all  other  contributory  factors 
except  alcohol  can  l>c  excluded,  and  a  transition  to  typical  neuritis  iaS 
seldom  noticed.     In  the  diagnosis,  general  or  differential,  of  all  acute  ™ 


or  subacute  alcoholic  toxic  affections,  the  concurrence  of  some  latent 
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•a  of  orKaii  or  fosne  not  tlirectlj  connected  with  alcoholiuin  ouglit 
tci  be  before  one,  oa  the  underlying,  not  necessarily  alcoholic, 
morbid  tniihwly  tniiy  modify  the  usual  8ymi)toins  of  alcoholic  neuritiB 
or  other  toxic  akoholic  disease  or  process.  Nor  should  it  be  foriL^ot- 
leo  Uimi  such  a  latent  non-alcoholic  or  not  directly  alcoholic  morbid 
stale  may  at  any  rooment  take  on  activity,  tiud  tlius  still  further 
mcxUfy  the  s>aii»t<niis  wldch  have  lN?en  attributed  to  alcoholic  poi- 

Tbo  ba&\  ^I'ljeniJ  rule  for  the  hvntmtnt  oi  all  acute  alcoholic  mala- 
diee  is  total  withdrawal  of  the  toxic  agent,  as  in  metidlic  t^^xicit} . 
Thirty  yean*  of  pn>fessioual  life  have  taught  the  writer  that  there  is 
no  safer  rule  in  the  whole  range  of  therapeutics.  In  an  apparent  call 
for  alcohol  in  such  casKS,  otht*r  drugs  (»r  coujliinations  of  drugs  can 
be  employed  as  effectually  without  that  reactionary  disturbance  alter 
adloiuiHtratiou  of  an  alcoholic  int<:ixicaut  which  is  so  fraught  with 
risk  to  life  in  most  forms  of  alcoholic  priisoning,  H»?  has  seen  a 
l^ood  many  eases  with  an  apparently  favorable  prognosis  lost  in  the 
reaction  following  tlie  employment  of  an  intoxicating  bev- 
a  theraiH*utic  remedy,  esi»ecially  in  the  more  acute  forms  of 
poiaomnft  by  alcobol,  such  as  delirium  tremens ;  he  has  also  observed 
i  Viial  cerebral  commotions  of  suliacute  and  more  chronic 

1  r.is. 


Chronic  AU'ohtAlsm. 

The  rariaus  acute  and  sulmcute  morbid  affections  which  have  just 
bi«n  under  review  snbeide,  under  appropriate  treatment,  the  acnite  in 
tbe  mji'  *■  f  instances  within  from  one  to  three  weeks,  though 
tbeir  t  •  lions  may  at  times  extend  further  than  the  longest  of 

itkote  pmods.  In  the  greater  number  of  cases  the  system  appears 
lo  recover  it«  tone  and  the  erewhile  sick  person  to  emerge  from 
»iice  uninjureil.  This,  however,  is  n4»t  alisolutely  true. 
I  After  even  a  single  attack  of  delirium  tremens  or  mania-a-potu,  time 
10  eoMnttal  fur  the  reparatir>n  and  renovation  of  the  idiysical  damage 
'wnidjdit  on  brain  and  ner%'e  tissue,  just  ?ls  certiiinly  as  it  is  Uf^eil 
for  the  repair  and  renewal  of  the  niore  unmifest  physical  damage  in- 
Dicttni,  <limng  a  drunken  paroxysm  in  either  of  these  alcoholic  affec- 
lioiiBy  on  lK)ne  or  niu>icle.  Though  not  t«>  the  unskilled  eye  so  netes- 
»ary  in  the  leKsi  visibly  injured  nerve  structui'e,  tlie  period  refpiisite 
[for  the  peconstmctiou  of  normal  cerebnil  and  nenons  structure  i»  jUI 
|t2ir  Ifmgnr  than  that  nfH*tbHl  in  the  rehabilitation  of  injured  Inmy  or 
iiimicular  teitnre,  from  the  f<»rmer  Ijeing  more  delicjite  than  the  lat- 
in the  thorcmgh  n^estdilishment  of  brain  and  nerve  hcnltli,  a 
time  must  elapse  before  the  constitution  of  the  affected  individ- 
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u.'il  oiiii  he  (exactly  as  it  was  just  prior  to  tliP  illness,  and  if  the 
recurrence,  the  fouudatioii  i>f  jHTniJiueDt  central  ueiTous  iu^taltilitv  nr 
of  peniiaueiit  iiliysicji!  «lp^n'ii(iutioii  is  Um  ofton  Jaiti     lu  this  vray, 
aeutp  nknliolism  may,  itfteii  dm^H,  h\  a  i)athnloj^^ital  procpHS  of  evo 
lutiou  or  more  iiecurnt^h  speakiug  ilissolution,  develop  tiirougli  sub 
acnito  into  ebroBie  ak-olioliHrn,  a  downward  progress  of  degeneration 
frequently  so  hIow  as  to  eHrapti  cjbser\ati*)ii  either  fr**iii  within   or 
from  without.     There  has  been  an  imperceptible  though  none  th< 
less  real  rhansp*  tlie  unfortuuate  ])atient  and  his  friends  beinji  rude! 
awakened  to  the  fat-t  that   lie  has  become  the  njost  miseralfle  of  b 
inga,  a  ehroriie   aleoljolic.     In  this   form    of  aleohcjlic   toxicity  t] 
symptoms  are  not  usually  so  aetite,  but  tli<»y  are  more  prolonged,' 
couvalpscenee  is  rct^irded,  the  tcnidtmey  to  nu'overy  in  mui*h  feebh^r, 
the  toxic  lesion  takin^^  on  |*ermaneuco  aod  intensity.     It  has  long 
lieen  a  matter  of  observatifui  Mint  the  man  or  woman  whi)  has  a  par- 
oxysm of  iutoxie.utioii  for  a  ihiy  <jr  two  onee  a  m^aitl^  preserving  bin 
eonstiiution  entirely  free  from  tlie  toxic  inHueuce  of  alcohol  in  tUeH 
abstaining  intervals,  does  less  injury  to  body  and  brain  by  alcoholic      ' 
toxicity  (though  he  may  run  more  risk  i>f  disastr*'r  by  iKrideiit  while 
intoxic4ited)  than  the  steady,  free  "mfnlerate  drinker"  so  calleii,  \vhq^| 
with  his  four  f>r  five  daily  iloses  keeps  his  wh(»le  system  continnouslj^^ 
under  the  toxic  intluence.     "8^)akiug"or  saturating  the  blood  with 
the  poiHou  daily  for  a  Imig  series  of  years  is  greatly  more  deti'imei 
tal,  more  toxic  in  the  iiiflirtitui  of  j)ermanent  damage  to  the  humai 
constitution,  than  a  pericolic  drunken  I  »nut,  if  the  interval  of  abstentii 
from  the  tr>xic  agent  be  prolonged  enough  to  enable  the  system  to  ge< 
rid  cjf  Hie  immeiliate  and  remote  toxic  injuries. 

Besides  the  gradual  evolution  of  arute  intt>  subacute  and  thencej 
into  chronic  alcoholic  jjoisuning,  daily  continuous  consumption  of' 
int*»xicating  l)everagr»8  (say  three  to  live  or  six  times  a  day),  in  «|uan- 
tities  often  far  short  of  what  would  by  most  jjersous  l»c  recognized  as 
intern iM?rate,  in  a  very  large  number  of  insttmces  initiates  atid  carries  J^ 
<in  a  train  of  pathoh)gical  tissue  degradations  Uj  which,  though  the  ^ 
symptoms  vary  with  the  indivitlual  constitution,  the  organs,  tissues, 
iiud  functions  mainly  implieat.ed,  the  term  ^*  chronic  alcoholism,"  in 
other  words  chronic  alcohol  ]>oisoniug,  may  justly  be  applied.     In 
the  slow  (and  for  a  considerable  time  invisible)  increasing  i»enetra- 
tion  of  structure  and  function  by  the  poisrm  and  the  morlud  produt*ta 
and  disturbances  resulting  therefrom,  the  toxic  symptoms  are  at  1^VY^i 
and  for  ft  time  completely  masked  by  the  pleasing  and  e\hilftrat^^*e 
glow  over  frame  and  spirit,  not  as  yet  followed  by  a  depressive  recoil 
of  Any   moment,    or  by    bodily    discomfort    beyond  the    ordinary 
gastric  headache  or  stomach-ache  which   even  abstainers  occasion-j 
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Tliouf^h  there  is  not  the  pain  aiij  distress  of  atute  hIclh 
lio)i«m«  the  w]u»Ie  syetem  Ib,  though  slowly  yet  none  the  less  but 
rmtbi^r  the  ruore  surely,  utulergoing  an  ailvaneing  alcoholization. 
There  in  ahiOf^reater  permanence  of  injurious  influence  and  tissue  de- 
gBaomlioD.  Nutritional  impairment  alone  suffices  to  silently  and 
steadily  undermine  organ,  degrade  structure,  an<l  retard  the  luuiiial 
lihynicda^cal  processes,  converting  these  by  degrees  into  patliohigi- 
eiil  [irocttiHea.  The  stouuwh  and  digestive  ai)pfiratus  is  continually 
urntiiled  by  tlie  repeated  ingestion  of  alcnhol  which  also  preci]>itate8 
the  jtcjmn  of  the  gastric  juice,  giving  rise  to  the  pyrosis,  gastralgia, 
emetatioti,  and  other  depravities  of  digestion  which  contribute  to 
Otiike  life  a  misery  to  the  chronic  dyspei)tie  with  his  hypochondriasis 
and  melancholia.  The  liver  is  gradually  deteriorated  in  stimciui-e, 
boooioilig  enlarged  and  fatty  or  contracted  and  cirrhosed.  The  kid- 
iif*ys  are  so  structurally  imf>aiied  as  to  be  une^iual  to  the  adequate? 
|H?rfortnauce  of  tiieir  essential  eliminative  work.  The  heart  is  riddled 
with  degenerated  fat,  hypertrophied,  weak,  and  flabby*  with  incapa- 
bility ctf  any  but  slight  exertion  by  reas<ni  of  i)alpitJttions,  t^vspua^a, 
paiufol  stitches,  and  j»ra^*ordial  anguish.  This  vital  organ,  from  the 
Irettioiidou^overtfixing  to  which  it  has  long  lieen  subjected,  four  r)nnces 
of  akobol  (inbraudyj  having  been  shown  by  Parkes  and  Wti]li»wicz  to 
ha%v  caused  Ti^OrKJ  additional  puLsatinns  in  twenty-four  hours  (equiv- 
alent to  a  strong  young  soldier  of  twenty -six  years  lifting  15^  tons 

o  fM*t  highU  is  shorn  of  the  greater  part  of  its  normal 
„  .  ,ind  power.  The  muscular  cajtacity  is  lessened,  as  it  were 
in<?h  ljy  inch,  the  experiments  of  Kidiardson  and  othei's  having  clearly 
.sIkiwu  that  alcohol  is  n  powerful  dimiiiisher  of  muscle-p4)wer.  The 
Imigoe  in  often  parched  and  coated  or  barked,  the  breath  offensive 
and  font  FrB<iuently  tijere  is  persistent  and  clamant  thirst,  nausea, 
f  -  •  pain  in  the  region  tif  the  stcuuacli,  with  anorexia 

,. „     :   ill  f(_MKb     The  cuok  n4»t  unHeldom  comes  in  for  a  rep- 

HinaDil  fur  hjul  c«M>king  when  the  diner's  alcoholized  i>er\er8ion  of 

lie  real  offendtT.     Feelings  of  extr«*me  coldness  or  heat,  of 

of  pains,  twitehings,  stalibings,  indefinable  variations  of 

are  exiwrienced  all  over  the  frame,  esjiecially  in  the  back, 

1  fe«*t,  shonld»*rs  and  arms.     Theasjiectof  the  chronic  alco- 

jsttally  well  marki^l  and  distinctive.  In  beer  and  other  malt- 
li«|iior  dmnkards  the  subject  even  at  an  early  stage  has  a  tendency  to 
•  '  tvhirh,  as   the  disease  advances,   iM^comes  more  prominent 

ases  tn  an  enormous  extent^  till  he  acquires  a  Woated  and 
inHati^l  appearanc4\  ]»ut1iug  and  blowing  with  the  slightest  exertion. 
The  fc^tureA  ar«  heavy  and  dull,  the  face  red  and  somewhat  of  a 
pnr|»U   hii»*.  e>*p«H'iiillv  on  <'xrHiuh,  uith  vascular  hvpertn)phy  mo^t 
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coii8i>icuou«  ill  the  regions  of  the  eyes  and  nose,  with  blotches  and 
oily,  greasy,  glisteniog  surfjioa,  cnnjunctival  yeUowness  (bilioas 
fatty),  the  eyes  nidist  find  red.     In  t!io  t^arly  stai^es  the  boer  driuk 
may  be  quii-k  and  active,  but  gTJitliinlly  liis  giiit  loses  mneli  of  i 
elasticity,  he   hioks  more   slug^inh  and   enibarrasBed  in  his  mov 
monts.     Dropsy  or  syncope  or  embolism  frtH|Ut?ntly  closes  the  see: 
in  middle  life.     Spirit  drinkers  as  a  rule  are  nuvre  shrunken  in 
l^ect,  and  often  i^row  thinner  the  longer  they  continue  their  deep 
tiitif)ns,  till  in  many  cases  tliey  are  «iuite  emaciated.     From  thei 
liability  to  cirrhosis  of  the  liver  and  kidneys  and  to  cardiac  fatty  d 
generation,  they  often  display,  as  the  disease  advances^  the  abilom 
inal  rotundity  of  ascites  as  well  a-s  the  n'deraatous  girth,  especially  in 
the  lower  limbs,  of  anasarca.     The  brain  ami  nervous  system  are  the 
seat  of  much  disturliance.     Spasms  of  muscular  irritability  and  res 
lessuess  are  a  common  jiheiioiuenun  from  ahuost  the  first.     These  a 
more  apt  t^»  occur  in  the  early  morning  on  awaking,  particularly  I 
fore  food,  a  meal  for  a  time  allaying  the  tremors  which,  spreading 
from  the  legs  upward,  attack  the  upper  liiidis  and  then  ext<3ud  over 
the  whole  frame.     Slowly  and  im]»ercc>iitibly  the  control  over  these 
tremorial  spasms  and  the  power  of  food  to  calm  the  Jigitatiuu  dimi 
ish,  till,  after  a  longer  or  shoi-ter  periiHl,  the  seizures  are  oftener 
pcjited,  and  tinally  tlie  tremoi-s  grow  stronger  and  abide,  vertigo  a 
a  sudden  tendency   to  fall  forward  or  backward,  with  almost  m 
mentiiry  sensations  of  swimming  in  the  head,  with  transient  und 
Unable  foldings  of  dull  aches  and  heaviness  princi|mily  of  the  hen 
though  similar  uncomfortable  sensations  ore  experienced  througho 
the  body,  worry  antl  annoy  the  chronic  alcoludic,  which  he  by 
effort  of  will  at  first  controls,  but  so«>n  loses  all  power  to  do 
Disturbed  sleep,  from  which  he  awakes  unrcfreshetl  and  weary, 
an  early  symptom.     Though  furmerly  dreamless,  the  sleep  luseus: 
bly  l^ecomes  less  sound,  and  a]>palling  and  horrid  dreams  depri 
the  sufferer  of  the  proper  rest  wliich  is  so  indispensalde  to  recovurji 
Insomuia  is  a  tent>r  to  chronic  drunkards,  especially  to  those  cultur 
neurotics  wlio  are  so  susceptilde  to  the  action  of  narcotics.     The 
frequent  practice  of  a  spirituous  "night-cap"  in  such  cases,  tliough 
it  may  induce  sleep,  induces  a  sleep  which  is  only  of  a  suj^ei-fici 
kind,  disturl)ed  and  uneasy  generally,  antl  if  deep,  neither  i-efres 
ing  nor  rost<U'ative.     The  less  usual  but  still  fre^pient  habit  of  taking 
an  opiate  or  <ither  narcotic  sleejiing  draught  is  never  free  from  risk, 
and  the  premature  death  of  not  a  few  accotuplished  literary  men  and 
women  as  well  as  of  members  of  the  learned  pmfeasions  has  had  this 
pernicious  and  dangerous  practice  for  its  ejvuse.     The  si>ecial  senses 
Are  subject  tu  disorder,  ainih  as  various  kinds  of  noises  In  the  ears* 
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^litaniee  and  appearances  of  figures,  lines,  or  flying  tilings  or 
olher  fonnH,  fKJiiietiraes  weird,  floating  before  or  ^\'itllin  the  eyes,  even 
wiieii  thr  liitt«»r  art=*  olosetl,  thongh  at  first  closure  of  the  eyelids  puts 
ilieiii  to  flight.     These  ilhiHious,  with  jiuditory  disturbances,  at  times 
iiR*  to  engender  delusious  of  jv-nseeution,  the  Hufferer  from  which 
oontiuuaUy,  when  awake,  harboring  the  lielief  tliat  the  ghost 
■otae  one  whom  he  fanciei?  he  has  injured  haunts  him,  or  that 
lining  person  is  ever  on  his  heels,  for  some  imaginary  violent 
mrjKine,     One  inebriate  married  lady  l^etween  fifty  and  sixty  years 
je,  a  chronic  alc4iholic,  has  again  and  again  rushed  in  terror  into 
irriter's  house  or  sought  protection  from  a  constable,  to  save 
from  lieiug  (as  she  aflfrighteilly  declared)  indecently  assaulted  by 
old  li>ver  of  hers  more  than  thirtj"  yeai-s  before,  who  she  thought 
just  behind  her.     In  a  tew*  cnses  of  this  distressing  persecu- 
ion-niHuia  a  single  delusion  will  ijersist  to  the  end,  or  another  may 
Fter  a  time  take  its  place,  for  a  term  of  months  or  years ;    but  the 
riter  hihs  never  seen  two  diflerent  delusions  of  persecution  coexist 
chronic  alcoholism,  exc5ept  during  an  intercuiTent  attack  of  delir- 
ium innneus  or  aeute  iuJ^mity.     If  the  victim  does  not  recover,  after 
hurrying  from  one  town  or  country  to  another,  he  may  terminate  the 
lorture  liy  suii-ide  in  despair  of  getting  rid  of  his  tormentor.     Double 
coDScioasness  is  a  striking  feature  in  some  chronic  alcoholics.     Bo 
Tvd  do*«  the  double  state  feel  that  the  patient  can  (when  just  awake) 
ind  himself  as  it  were  coming  slowly  liack  to  himself  from  his  other 
*lf,  and  he  can  sometimes  remember  what  he  was  doing  or  thinking 
that  «)thcr  condition.     At  other  timeA  he  can  remember  only  par- 
illy.     There  is  a  second  form  of  double  consciousness,  when  the 
ibjeci  can  feel  that  he  is  two  separate  j^^ersons  at  the  same  time,  and 
tkft  or  sings  to  his  other  self  just  as  the  8ei)arate  heatls  and  up|H?r 
of  the  **Tw<>headed  Nightingale"  conversed  with  each  other. 
iiJi  morbid  bi*ain  condition  is  grave,  but  the  writer  has  known  it  to 
net  light  by  treatment  directed  to  the  brain,  with  immediate  dia- 
ijci*  of  the  toxic  agent.     This  double  consciousness  mnst  not 
„,   imded  with  the  hallucinatory  l»elief  of  the  presence  of  another 
*nitm  wh^a  no  one  else  is  present.     In  the  latter  case  the  alcoholic 
to  an  imaginary'  some  one  else,  in  the  former  he  ttdks  txj  himself 
•n  imjiginary  second  existence.     All  through  a  career  of  chronic 
oholmm  nuis  a  thread  of  ment^il  degradation  involving  moral  obli- 
titv.     Indecision  *4  chnracter.  loss  of  thought-concentration,  vague 
Lfw  of  iuiiM'Utliug  dis;kHter,  iiTitability  and  violence  of  temper,  un- 
'rtAtnly  and  iniinnity  of  purpi^se,  are  aoeompanie<l,  apart  from  other 
-•  fif  depniv»^d  montlity.  by  a  si>eeially  characteristic  trait  of 
id.     Alemhicity  is  almost  a  ditignoatic  mark  of  chrt)nic  aleo- 
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holism*  Lying  Ijecomes  second  nature.  Not  that  tlie  writer  l>eliev* 
that  such  iuebriateB  lie  of  design  voluntarily.  They  cauuot  help  it 
Partly  because  |>*^reeptioii  is  blniTetl  they  do  not  see  things  as  they 
are  in  reality ^  but  only  as  noi^n  iu  n  flnuded  lueutal  atmospliere,  where 
everything  assiimeB  a  hazy,  e<mt(jrted  ai>i>earance,  tlie  poisoned  brain 
all  the  wliile  having  hy  ijliywieal  <lrgradatiHn  (jroduoed  nienbd  and 
moral  palsy.  The  writer  haw  ku^nvn  iuobriat*^  hidieH  of  culture  and 
excellent  priueipleas  solemnly  deelarp  that  they  had  not  l»een  drinking 
while  the  aroma  <jf  tlie  juwt-drunk  brandy  was  already  Iw^ng  diffuHed 
with  their  every  word,  and  tlie  tell-tale  tumbler  had  junt  been  laid 
down.  Even  on  their  death-bed  from  alcoholic  poiwoning  he  has 
Iieard  similar  untnithful  deidnls. 

The  issue  of  all  these  V»oilily  and  cerebral  disoi-ders  in  often  the 
gi'ave  condition  of  alcoholic  dementia,  and  the  pren»atni'e  ageing  of 
the  poisoned  suliject.  Tlie  antedating  of  mental  decay  by  from 
five  U)  twenty  yeai*K  may  l»e  seen  in  many  i»ersous  who  have  had  no 
direct  or  incUrect  alcoholic  inheritance,  as  the  effect  of  cljronic 
alcohifi  poisotiing.  as  well  as  in  constitutions  lx>ni  with  an  alcohnlic 
taint.  Sometimes  this  fatut>U8  demential  state  is  unaccompanied  by 
visceral  disorders,  the  brain  and  nervous  system  having  liorue  the 
bnint  of  the  alctOiolic  toxicatioii.  While  the  clinuiic  alcohulie  is  a 
dementj  vacant,  silly,  and  foolish,  he  is  usually  tremulous  and 
somewhat  ataxic.  The  sharp  pains  are  so  mainly  located  in  the 
upper  ami  lower  extremities  as  to  have  given  rise  to  their  Ijeing 
knt>\\Ti  as  jd<'ii!inlic  arm  Jind  leg  pains.  The  tiaigue  is  trendjlingly 
protrnd*^!  and  as  the  malady  progresses  the  chronic  alcoholic  be- 
comes the  subje<'t  of  iucreasing  and  general  trembling  of  the  mns- 
cles,  which  oft^m  assumes  the  appearance  rjf  paralysis  agitans. 
OocaaionaUy  there  is  hemianiPBthesia  with  sensory  impairment  on 
the  affected  side,  whith  is  lower  in  tf^miK^rature  than  the  aide  which 
is  not  iuvolve<b 

The  {liagnosis  from  gtiteral  jxirnlysis  iu  certain  stages  is  by  no 
means  at  first  si^ht  easy  unless  one  has  an  accurate  history  of  drink- 
ing. The  matutinal  nausea  iknd  emesis,  foul  l»reath.  furred  tongue, 
enictiitious,  gustatory  depravity,  and  giustric  distress,  point  to  an  alco- 
holic factor,  lis  do  the  anorexia,  headache,  antesthesia,  tremons,  and 
diarrhuea.  Consti]iati<m  is  com  mem  in  paralysis.  Ner%*ons  excite- 
ment, anrest,  uneasinesfl,  fear,  wakefulness,  and  other  aymptoms  of 
delirium  are  common  to  both  diseases^  but  are  moi*e  pronounce^l  in 
alcoholism.  Further  alcoliolic  diagnostic  marks  are  the  blr>ated  and 
]>uffy,  pale  and  waxy  complexion,  sliufflingatnxicgait,  listlessness and 
<lnln**ss  of  ex])reHS!on.  the  im|)aired  nr  jienerted  sensation,  and  occa- 
sionally amaurusis  ^there  is  ako  a  nicotine  amaurosis) .  with  usually 
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bat  not  always  tlw^  cluuracteristic  odor  of  the  lireath.  Mauy  iormn  of 
molor  And  aensory  paralysis  are  cauaeil  by  aleobol  besides  those  al- 
Tfmds  i\-  ]  nnder  tli*^  m'nte  furni,     The  most  coimiinn  is  alco- 

holic i^,-.(  -^la  wkich  may  pei^sist  for  yeai*8,  though  the  writer  has 
•ren  recovery  iti  tuost  ciisea  where  ah*ohol  has  l>eeD  renounced. 
AMien  it  got*H  cm,  thi;*  paraplegia  geuerally  tnids  iu  doraenHa.  Goti- 
iTiil  }ianilvHiH  is  also  induced  by  aleoht)!,  and  is  discriminated  from 
the  oou-Alcohnlie  form  by  lieing  antedated.  In  the  writer *8  experi- 
aniocUiing  ha8  been  from  five  tn  thirty  years,  and  the  pro- 
of cnsf^  of  general  parjUynis,  in  which  alcohol  has  been  a 
leadiug  fat*tor,  Imn  Vieen  t%venty-two  per  cent. 

JhtJ^doiftf  ami  Posi'JIojicm  Appcarantxa  of  Acute  Alcoholism. 

A  mirticiently  large  dr>8e  of  ah'ohfd  in  a  strong  alcoholic  Hrjuor, 
whiskey,  gin,  brandy,  or  i-um,  actn  as  a  narcotic  poison  on  the  nerve 
«iiitro6»  ikod  causes  death  by  coma,  sometimes  very  rapidly.  Many 
AOeh  rapid  deaths  have  been  recorded*  In  such  sudden  cases  a  large 
iioiintiiy  of  some  form  of  ardent  spirit  has  generally  been  swallowed 
within  a  few  houm,  while  little  or  no  food  was  being  taken.  In  one 
case  of  the  writer's^  a  wcirkingman,  aged  thirty-eight,  who  had  been 
drinking  whiskey  witlumt  eating  for  four  horn's,  fell  down  dead  at 
the  bar  of  a  public  house.  In  this  ciise  a  post-mortem  examination 
1  one  of  the  mwles  of  sudden  death  sometimes  occiining 
pid  and  heavy  drinking.  The  heart  had  given  way,  there  be- 
imn^tk  VPnt  in  the  wall  of  tiie  right  ventricle  half  an  inch  long,  and  the 
{•erieardinm  wna  distended  with  coagulated  blood  which  had  poured 
tlir»>ugh  the  rupturtnl  oi-gan.  In  ant»ther  case,  a  scene -shifter,  aged 
forty-one,  drop|jed  down  dead  on  a  theatre  atage  behind  the  scenes, 
rnime  night.  The  stomm^h  wjis  distf*nded  with  a  mass  of 
i  f*M)d,  the  gastric  mucous  membrane  angry,  inflamed,  and 
i»rcMlMl  in  |>atchea  with  gnimous  exudation,  the  lungs  exhibited  ex- 
ons  of  IvltHHl.  the  meningeal  membranes  were  congested  with 
linoid  effusion,  the  lieart>  the  walls  of  which  were  pierced  with 
UXkS  defeneration,  was  i>ale  and  flabby.  The  right  ventricle  was 
dhflfaid«><l  with  a  large  <[uantity  of  semifluid  blo<Ml.  In  this  case  the 
d«ceMl«!d,  who  ha«l  b^en  previously  in  ax»i)arent  gorwl  health,  had  been 
drinking  heavily  ami  fre<|uently  of  whiskey  and  brandy  for  some 
wixty  hounf.  In  a  tliird  case  of  a  woman,  aged  foriy-three,  who  had 
Xwf-u  intuxicated  for  some  three  days,  death  took  iilnce  suddenly 
frtfin  th««  mpiure  of  a  blood-T«»«sel  in  the  brain.  At  the  aame  time 
it  *.*  '  '  ot  1m»  left  out  of  accouid  that,  in  cert'dn  state.s  <if  ill-lrealth 
i\t  ion  from  iuHulhcient  foinb  ijrolonged  loss  of  sle« 
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sure  to  extremes  of  heat  or  cold,  of  nervous  excitement  or  asthenic 
dieeaae,  a  cjuickly  hiUil  termiuatioti  may  follow  from  smaller  quanti* 
ties  of  sf)irit  or  even  of  less  potent  ;ik*f»Iiolic  beverages.  Again,  alco- 
IkjHc  insensibility  may  siiiiervene  in  a  few  miuntes,  or  not  for  hours 
antt  then  sndilenly  without  any  warning,  Fnrther,  a  person  may  to 
alJ  apiK^arance  recover  from  the  ct infused  thou^4it,  giddiness,  totter- 
ing gait,  inuljility  to  walk,  and  siuperose  state  of  deei*  intoxication, 
with  or  without  fi'ee  vomiting,  and  after  a  time  without  any  premoni- 
tory symptoniH  !>ecorae  unconscious  and  die  ennvulsed.  Intfjxication 
witli  I'onijjlete  recovery  is  a  lesser  degree  of  ak-oholic  jjoisoning,  com- 
lirising  the  exhihiration  stage  of  vascular  relaxation,  cerebral  autom- 
atism with  inet)mplete  paralysis  and  muscuhir  inco-ordination,  and 
lastly  the  advanced  paralysis,  unconsciousness,  and  automatic  exis- 
tence of  dead  dninkenness ;  all  these  phenomena  constituting  a  drjima 
of  three  acts  of  ]>rngressive  parab'sis.  Intoxication  is  sometimes  ac- 
companied by  acute  congestit>n  of  the  alimentary  canal,  especially  of 
the  st<»macli  and  duodena rn.  AMien  death  by  accident  occurs  during 
aciite  intoxication,  the  brain  and  its  memlu-anes  are  seen  to  lye  con- 
gested. This  I^as  been  observed  by  llichardson  in  a  man  who,  when 
intoxicated,  fell  off  a  railway  platform »  and  was  stinck  by  an  engine 
in  motion,  the  accident  laying  his  brain  open.  What  the  writer  has 
freipiently  seen  in  a  post-mortem  examination  of  persons  who  had 
died  when  dmnk,  apart  from  chronic  changes,  has  been  general 
hypenemia,  most  pronounced  in  tlie  cerebrum  and  meninges;  gastric 
vascular  injection,  the  injected  red-looking  vessels  presenting  the 
form  of  a  tree  with  branches,  a  seeming  nrhor  wmils,  the  injection  ex- 
tending into  the  duodenal  vessels.  Sometimes  in  the  brain  and  on 
its  surface  there  were  small  extravasations  of  lilood.  The  capillaries 
in  several  cases  were  distended,  with  consefpient  engorgement  of  the 
cerebral  venous  system.  Eenal  hyi»em:^mia  was  common,  and  in  a  few 
cases  there'  was  a  hobnail  or  cirrhosed  liver.  The  latter  form  the 
:vriter  has  seen  only  in  1{  per  cent,  of  several  hundred  post'-mortems 
j(  both  acute  and  chronic  alcoholism.  The  most  frequent  form  met 
with  was  the  nutmeg  and  fatty.  In  many  cases  thei*e  were  evidences 
of  former  pleural  effusion  (adhesion  to  the  imrietal  pleura),  and  in 
about  23  per  cent,  signs  of  old  pericarditis  (white  spot  on  the  heart). 


I 
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Po8t-Mortnn  Appcaraiices  of  Chronic  Alathdium, 

In  the  bo<liee  of  inebriates  of  long  standing  the  tissue  changes 
were  nifire  distinct  and  permanent*  The  stomach  usually  presented 
a  darker  blnish-red  hue,  in  striking  contrast  t<>  the  general  blanche^l 
appearance  of  the  mucous  membrane,  with  patches  of  ulceration  and 
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lou.  Tliinning  of  tbe  musioular  coat  was  eoinnion^  so  that  when 
IB  sbDmach  walls  were  Htretched  tniBsraitted  li^'lit  revealed  a  seiui- 
ijwirency.  There  was  usunlly  an  incrpasf  of  the  submuroiis  cod- 
ivo  tis8ne  with  atrt^phy  of  the  ^lau<l  cells  from  clironic  gasti'ic  con- 
ipwiiou  and  cnt«rrli.  Dilatati*>u  of  the  stomaeh  was  uoted  mostly 
free  driiikerH  of  beer  or  porter.  With  sliriinken  cirr hosed,  or 
naitnff;  or  fatty  liver,  the  spleen  was  often  enlarged.  EWdeuees 
of  old  pleuritic  adhesions,  lobar  emphysema,  bronchitis,  and  hy po- 
le [ineunronia  were  freqnently  found.  The  definition  of  kid- 
fitrm^ture  waa  generally  liarely  perceptible.  The  brain  wjis  less 
iiic  than  in  iwmte  eiuseH  of  intoxicatii>n.  Only  in  a  few  bodies 
'ere  general  cerebral  cf>ngeisted  bleeding  jKiinti^  found.  In  two  cases 
tlie  sudden  death  of  chronic  inebriates  there  wjia  rux)tnre  of  an 
Lrism  of  the  middle  cerebral  artery,  while  in  a  number  of  cases 
ith  was  caused  by  rupture  of  some  other  cerebral  ve.sseh  Arterial 
dilatation  was  present  in  a  lai-ge  proportion  of  cases,  witli  atheronia- 
toQH  tinckeniug  of  the  coats  of  the  arteries,  accomi>anied  with  toiiu- 
oaa  vpftuelfl,  the  smaller  in  calit>re  lieing  coarse  and  tough ;  there  were 
soioeiimdft  atlieromatous  de}>osit8  on  the  eudocai'dium,  and  the  veins 
were  more  or  less  varicose.  These  degenerative  changes  ext<?nded  con- 
»idi  '  *^!  rough  the  general  vjiscular  system,  diminishing  thecalilire 
cif  ti-  .    lu.     The  he4irt  was  often  loaded  with  su|M?rincuml>ent  fat, 

fii^bhy,  pale,  infiltrated  with  or  degenerated  b}^  fat,  dilated  or  hyper- 
i,  the  latter  probably  com^^ensatory  to  asthma  or  fatty  granu- 
dii^iui^.  As  a  rule  8[»irit-ilrunkards  show  a  greater  increase 
proportionally  of  connective  tissue,  tlus  accounting  for  their  greater 
iatioti,  hollow  cheeks,  sharpness  of  feature,  aged,  withered  and 
jkereil  face ;  while  malt  liquor  and  wine  intem[>erate8  have  a  de- 
[prwit  of  fatty,  tissue  under  the  skin  and  in  the  viscera,  aa  well  as  in  the 
"uerally  thrriughout  the  body,  to  some  extent  taking  the 
ny  tissue  in  the  framework,  the  indi\  ijiluals  l>eiug  coi*jni- 
mt,  wiib  greasy,  oily,  glistening  ^kin  and  abdominal  protu1)erant  fat 
lere  is  wasting  of  the  legs  and  arms. 
iin  there  is  generally  a  shrinking  of  the  mass  of  sub* 
with  narrow,  flattened,  and  shrunken  convolutions,  which  ajj- 
IpcMir  V*  ^  M  clearly  define*!,  while  thei*e  is  often  sprous  effusion 

tL«»  \  "H  and  in  the  subarachnoid  sjmce.     From  the  degen- 

of  Ihi^  rijtiwelfl  there  is  sometimes  found  blood  which  has 
TSe^l  ♦'  '  brain  substance.  There  is  a  general  wasting  of  the 
nerve  l»  nene  fibres,  with  a  similar  ntophy  of  all  the  nerve 

cttotiM  which  aw*  nomewhat  t^nigh.  The  nerve  oelhi  very  frec[uently 
uftfe  altered  in  shape  and  capacity  by  the  great  pro]>«irtional  incn'ase 
[of  the  oooiiBCtive  tiaaae.     This  neuroglian  proliferation  is  a  [>rimii« 
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nent  feature.  The  dura  mater  Is  oitcm  found  to  Ijc  abui)i*ui:ill>  ad- 
herent to  the  crjiuiiiiii,  the  Pacchionian  bodies  enlarged,  with  f>pfMJit3F 
of  the  arru!hnoid  and  thiekeniu^^  nf  the  pia  mater.  On  the  surface 
of  tlie  dura  mater  there  i«  soiiie times  neophistie  cellular  exudiitiou. 
vancular  and  at  times  hemorrhagic,  indicative  of  paehvmeuLugitis. 
The  pia  mater  l^  ^^euerally  rtpaque,  thick  aud  coarse,  adheriug  to  the 
1  train  surface  with  degenerative  patches.  AraL'hn«»idal  hemoiThage 
with  exce«8  of  serum  In  also  met  with.  Bevan  Lewis  ("Textbook 
of  Mentid  Disenses")  gives  a  mast-erly  dcBcrii>tirm  i^f  the  pathologi- 
cal changes  found  iu  tJte  brain  aud  membranes.  The  vessels  dip- 
I)iug  into  the  cortex  from  the  pia  are  enlarged,  coarse,  often  tor- 
tu(His,  witli  their  coats  in  advanced  atherr»niatt»us  and  fatty  change. 
The  numermis  adventitial  sheath  nuclei  are  freely  prolifemting,  or 
their  protoplasm  is  undergoing  fatty  degeneration.  The  most 
prominent  feature  is  the  profusion  of  scavenger  cells,  pervatliug 
the  u|jper  or  outer nK»st  region  of  the  perijiheral  zone  of  the  cor- 
tex lying  immediately  behind  the  pia,  their  branching  proceHses 
forming  a  dense  matting  wliich  converts  the  outermost  fourth 
into  a  closely  felted  substance  of  minute  meshes.  These  scavenger  i 
cells  are  most  numerous  where  a  blood-vessel  passes  downward  ■ 
througli  the  cortical  layers,  dipping  dnwn  into  the  second  hiyer,  in 
aspect  hke  the  eounective-tissue  increase  along  Olisson's  capsule  in 
hepatic  sclerosis.  This  matting  is  denser  just  underneath  the  pia. 
In  the  epicerebral  space  between  the  pia  and  the  cortical  suHace 
amyloid  bodies  are  seen.  Congeries  of  pr(»lif*n*atiiJg  nuclei  are  seen 
here  and  there  iu  the  vascular  \ialls,  fibrous  oxtensionB  from  which 
j>enetrate  the  perivascular  cortex,  the  vessels  thereby  presenting  a  spi*  ^M 
nous  aspect,  Thn  deepest  cortical  layers  are  those  sp<*ciall.y  affected,  ^M 
the  upper  above  the  tifth  being  sometimes  apparently  not  invaded. 
This  morbid  ev«)hition  is  initiated  in  the  vascular  elements,  in  the 

h>ng,  straight  cmtifal  vessels.      The  motor  area  is  that  chiefly  in- 

volve*].  In  the  lowest  layer — the  spindle-oell  formation — scavenger 
cells  suddenly  present  themselves.  Nuclear  proliferations  often  con- 
ceal the  si»indle-cel]s  from  view,  the  nerve  elements  lieing  ]>reyed  upon 
by  the  scavengers.  The  vessels  ai^  the  seat  of  atheromatous  and  fatty 
cliangi^s,  the  walls  l>eing  covered  with  young  spider-cells»  In  the  spinal 
c*n*tl  thore  is  increasetl  vascularity,  or  perhaps  more  prominent  ob- 
trusion of  vessels,  the  anterior  eolumna  l)eing  least  involved,  the  pos- 
terior median  raphe  and  columns  l»eing  usually  those  most  afl'ecteil. 
In  some  cases  there  is  thickening  of  the  uius^-ularis  which  may  en- 
croach on  the  cavity  of  the  vessel  it«elf,  the  ntm-elastic  intima  l>eiu|{ 
in  eonsecpieuce  made  to  assume  a  plaiteil  form,  Sonu^tinips  the  ves- 
sel is  occluded  by  this  nniscular  tissue.     This  chauge  is  practically 
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with  the  iucivase  of  the  musciilaris  iliscox^ereil  by  Sir  George 
Johnsoii  iu  cliTt^Dic  Blight's  disease.  In  many  cases  this  htks  not 
been  oli»M*n*«Ml,  nv,m^  to  Jess  concentration  on  the  vascular  suijply  of 
the  can]  than  of  the  brain. 

The  apiiearant-es  after  death  from  alcoholic  pro^re^ive  muUtpIe 

fHritU  had  till  I'ecently  disclosed  us  a  rule  no  spiuul  lesion  except 

8oft**ning  of  certain  i>ortions  of  the  cord  by  Chirke  (Pi't«iifiona% 
iber,  1881).  But  Eiehhorst  found  a  few  diseased  patches 
in  the  mid-tlorsal  region,  disease  of  the  small  vessels  throughout, 
wiili  increAse  of  connective  tissue  iu  the  lati?ral  columu.  Iiiflani- 
mftiory  changes  and  degeneration  in  some  ganglion  cells  were  found 
by  Sch^er,  Payne,  and  Shai*key.  Pal  noted  degener;itioii  of  Lis- 
Hsaer's  posterior  rt»ot  zone  in  the  himbur  regiiui  and  general  in- 
volvement of  Goirs  columns;  iind»  in  another  ca.se,  intense  degen- 
ff>iiitiQii  of  GolJ's  columns  in  the  cervical  region,  less  marked  in 
tlie  dofBa!^  but  appearing  again  in  the  lumbar  segments.  In  both 
eiflfiB  thei*e  was  disease  of  the  nerve  roots.  Thomsen  has  seen  dis- 
eftie  of  the  nuclei  of  some  of  the  cranial  nerves  iu  the  pons  and 
medulla  oblongata,  while  Hun  and  Kojewnikoil*  have  found  slight 
deiseiieiative  changes  in  the  ganglion  cells  of  the  cortex  cerebri,  De- 
jeiilie  and  Sharkey  have  described  disease  in  the  vai^i  and  phrenic 
iienrra.  These  appeiinujces  have  been  observed  also  1>>-  Campbell 
(TraQSActions  of  tlie  Pathological  Section  of  the  Medical  Institute 
nf  Liv«*rfMi<»l.  F*'bruary  23d,  1H93).  The  seat  of  the  disease,  how- 
erer,  has  been  found  to  be  chietiy  peripheral  and  genernlly  limited 
%o  tbt*  finer  nerve  terminations;  the  intensity  of  tlie  morbid  process, 
where  the  degeneration  has  extended  to  larger  nerve  branches, 
diminishing  in  projioilion  to  the  distance  from  the  periiihery. 
Tlie  morbid  changes  are  nearly  if  not  always  symmetrical  in  lx>th 
tx^r  and  npper  extremiti*^;  the  former  beiug  the  more  frequently 

fecte^l.  This  peculiar  inliammatory  ilegeneratiou  of  the  i»eripheral 
ttfrffo  fibred  may  be  i>arenchymat<ms  (in  the  nerve  fibres  themselves,  or 
ialBEBtitial,  involving  the  tissue  in  the  interstices),  or  extenial  (in 
Ibft  nheuth),  ail  ixrurriug  mc^re  or  less  in  each  case.  On  the  whole 
most  of  Uje  intlammat<»ry  changes  have  been  found  to  l)e  parenchy- 
muloiui,  but  as  to  whether  these  are  [>rimary  or  secomlary  has  been  a 
mAlter  of  controvei-sy,  some  attributing  the  degeneration  to  strangu- 
lation of  the  tien*e  fibres  higher  up.  The  degeneration  which  lias 
Hometiroefi  apj«eared  in  the  vagus  is  cr»Hlited  by  some  with  the  accele- 
radou  of  tlie  pulse  ratf*  which  has  characterized  iu»rtain  alcoholics. 
By  olher  oluierver*  traces  of  congestion  of  the  pia  mater  have  been 

»|M>rtod.     Hnm^^timfti  there  is  intlaniniat«»ry  swelling  of  the  whole 
part,  but  fnqui^ntl}  th^-re  is  no  iKTcoptibln  lesion  except  on 
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microscopic  examimitioD,  when  the  nerves  may  have  a  dull  lo<ik  and 
have  lost  their  normal  shape  from  fatty  my eline  ilegeneratioD.  This 
(legpiwrated  portioD,  at  first  cloudy,  gradually  separates  into  Hf^gment^ 
which  alt^^r  till  they  Hurromul  the  axirt-cyliuder  as  fatty  particles 
which  increase  and  develop  into  grauulatiou  corpuscles,  oblitemting 
wholly  or  partially  the  axis  cylinder.  The  chan^^es  in  the  sheath 
and  iuterHtitia)  tissues  cousist  largely  r)f  jin  enormous  increase  of 
the  nuclei  of  the  sheaths  jiud  infiltration  with  leuc(X*ytes,  with  thiok- 
eniug  of  the  periueuriuin.  Fiiday  also  reconls  wastiug  of  the  fibres 
of  the  exten8oi*s  of  the  wrist,  the  interstitial  spjtcf^s  beiDj^  crowded 
with  leucocytes  and  nuclei.  While  in  peripheral  forms  of  alcoholic 
paralysis  the  inorbiil  ai>]warances  are  mainly  periitheral,  in  alcoh<»]ic 
dementia  and  insanity  they  are  central.  The  hitter  appearances  are 
l»rain  shrinkage  and  soft-euing,  intercojivolutional  shallowing  of  the 
furrows,  tt)rtnous  atheromatous  veasela,  and  ventricular  effusion  of 
bloody  seinim. 

Paihoh*jij  of  Drunken  Acts. 

Though  to  the  non-medical  spectator  an  intoxicated  person  ap- 
pears to  be  simply  a  man  beyond  his  own  control  and  naore  ur  less 
l»0reft  of  reason  and  judgment,  the  intelligent  physician  discerns 
something  more  and  deeper,  the  pathological  effect  of  a  narcotic  an- 
iBsthetic  on  the  brain.  To  tlie  skilled  scieutiHc  observer  the  phe- 
nomena of  dninkenness,  the  mental  paresis  and  the  inco-ordinate  gait, 
are  na  plainly  indicative  of  brain-tissue  deterioration  by  a  poison  to 
the  intelligence  (when  other  mentally  disturbing  agencies  ai'e  not 
present)  as  are  the  blut^-greeu  line  and  the  agonizing  colira  jncfonum 
of  the  in-itant  ptuson  lead.  Intoxication  is  a  state  of  brain  disorder, 
the  mauifesUition  of  ji  poisfmous  action  on  l>raiu  tissue  and  fimction, 
arising  frojii  the  alcoholic  supersaturatiim  of  brain  and  nerve  tissue, 
and  c)f  the  blood  sujiply  of  tlie  brain  and  nerve  ceuti-es.  These  jjath- 
ological  acts  of  drunkenness,  each  a  manifestation  of  renewed  alco- 
holic poisj.Uiiug,  in  the  ratio  of  their  recurrence  deepen  and  confirm 
the  effects  t»f  the  pit'ceding  acts,  unless  after  each  act  there  luis  l>een 
an  iuteiTal  of  abstaining  life  lojig  enough  to  allow  the  system  to 
ri^cover  its  physical  integrity.  This  non-alcoholic  inten-al  to  be 
effectual  must  after  a  first  poisoning  last  for  at  least  three  months, 
l>nt  even  then  the  poisoning  of  the  nervous  fluid  will  not  have  been 
al)Sfdutely  recovered  from.  The  mental  instability  after  a  single 
bout  of  intoxication  has  Ijeen  known  to  continue  for  nearly  a  year. 
The  coai-se  lesions  such  as  the  gasti-ic  distiess,  the  congested  brain, 
the  disordered  Uver,  and  the  irritated  kidneys,  however,  are  soon 
under  aljstinence  a  thing  of  the  past;  but  tijese  oi-gans  and  ti^u^. 
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when  alcoholically  upset  with  increasing  frequency,  soon  begin  to 
be  acted  on  by  a  continuous  chain  of  poisoning,  which  first  in- 
flames and  irritates,  then  impairs  organic  and  functional  vigor,  and 
finaUy  destroys  capacity  with  structure.  Apart  from  acts  of  in- 
toxication, alcohol  regularly  and  freely  ingested,  even  when  taken 
daily  in  no  larger  quantities  than  one  and  a  half  ounces  for  adult 
males  and  one  ounce  for  adult  females,  exerts  a  poisonous  influence. 
Alcohol  alters  the  chemical  composition  of  the  blood,  diminishes  its 
capacity  of  oxygen-absorption,  lessens  its  corpuscular  vitality,  and 
impairs  the  nutritional  processes.  This  impairment  of  nutrition  is 
increased  by  the  diminished  calibre  of  the  blood-vessels,  an  effect  of 
several  causes,  the  chief  of  which  is  alcoholic  paresis  of  the  vaso- 
motor nerves,  aided  by  fatty  deposits  in  the  coats,  followed  by  athe- 
romatous and  allied  degeneration;  though  the  enfeeblement  of  the 
heart  itself  by  alcoholic  overtaxing  and  physical  tissue-degradation, 
sensibly  adds  to  the  mischief.  Alcohol  thus  causes  nutritional  inade- 
quacy by  its  morbific  action  on  l>oth  the  blood  and  the  vessel  walls, 
inclusive  of  those  of  the  heart.  The  blood  is  frecpiently  still  further 
devitalized  by  alcoholic  interference  with  the  elimination  of  the  waste 
products,  the  undue  retention  of  which  renders  this  fluid  less  potent 
in  the  construction  of  sound  tissue.  The  texture  of  various  organs  is 
riddled  with  fatty  degeneration  so  that  their  depurative  constructive 
and  eliminative  capacity  is  also  weakened.  A  characteristic  abnor- 
mal effect  of  alcohol  is  its  lowering  the  temperature  of  the  body,  and 
thus  depriving  the  system  of  some  of  the  vibil  heat  so  essential  to 
healthy  life.  All  this  imi)erfection  and  peiTersion  of  the  nutritional 
process  by  continuous  oi^eration  tend  to  producer  molecular  changes 
which  develop  into  permanent  pathological  states  of  cell  degradation. 
This  physical  degradation  not  only  affects  the  brain  condition  of  the 
living,  but  has  a  tendency  to  rei)roduco  itself,  modified  by  the  condi- 
tion of  the  mother  and  other  influences,  in  the  oftspring.  Further, 
when  this  transmission  is  due  in  the  first  place  to  alcoholic  physical 
degradation,  it  is  much  oftener  met  with  than  a  similar  transmission 
originating  from  any  other  cause.  Thus  morphinism  is  not  nearly 
so  often  transmitted.  The  peculiar  affinity  of  alcohol  for  brain  aud 
nerve  substance  and  the  8i)ecially  marked  tissue  degeneration  of  alco- 
hol are  probably  the  explanation.  This  i)eculiarly  degenerative  in- 
fluence on  cell  life  may  also  be  the  cause  of  the  greater  susceptibility 
of  certain  persons  to  the  narcotic  capacity  of  alcohol.  This  suscep- 
tibility, which  renders  it  impossible  for  such  individuals  to  biste  an 
alcoholic  beverage  without  either  showing  signs  of  alcoholic  distur- 
bance or  exx>eriencing  an  overi)owering  impulse  to  drink  to  drunken- 
ness, is  more  delicate  when  from  an  alcoholic  than  from  a  non-alco- 
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holic  source.  The  morbid  drink  impulse,  too,  which  may  arise  from 
various  disordered  brain  and  nerve  conditions,  is  more  intense  when 
the  result  of  alcoholic  physical  degradation.  This  impulse  involves 
the  highest  nerve  centres,  physically  affecting  the  most  delicate  in- 
tellectual processejs,  as  it  dims  i>erception,  blunts  sensation,  and  re- 
duces muscular  power.  The  integrity  of  inhibition  is  indispensable 
to  sound  men  till,  moral,  and  physical  health.  Alcohol,  by  its  vitiation 
of  the  blood  and  its  narcotic  action  on  the  ner\'ous  fluid  and  the  in- 
telligence centres,  is  a  potent  factor  in  the  genesis  of  acquired,  as 
distinct  from  inherited,  deficiency  of  self-control.  By  its  specific 
influence  on  the  circulatory  and  nervous  systems,  its  tendency  is  to 
impair  the  inhibitory  function.  The  first  stage  of  alcoholic  action, 
when  the  circulation  is  quickened,  the  spirits  arc  raiseil,  and  the  face 
is  fiushed,  is  one  of  paralysis.  The  vaso-motor  nerves  have  been 
paralyzed,  their  capacity  has  been  reduced,  their  vigilance  relaxed. 
From  the  lessening  of  the  check  on  the  heart  by  the  paralysis  of  the 
cardiac  inhibitory  centre  the  pulse  becomes  bounding;  from  the  loss 
of  i)ower  in  the  higher  inhibitory  centres  the  aflfected  individual  is  at 
once  garrulous,  confiding,  i)Hable,  and  elated.  Each  renewed  inebri- 
ate act  still  further  reduces  inhibitory  ca])acity.  The  stock  of  inhi- 
bition, central  and  local,  in  many  cases  from  various  causes  by  no 
means  over-abundant  to  start  with,  is  by  long-continued  withdrawal, 
through  the  daily  con8umj>tion  of  intoxicants,  gradually  if  insensibly 
decreased  to  the  utter  loss  of  control.  Alcohol  is  the  most  powerful 
waster  of  inhibitory  force,  in  the  higher  ner^'e  centres  so  surely 
weakening  inhibition  as,  in  numerous  persons,  so  practically  to  ob- 
literate the  faculty  of  solf-control  as  to  leave  the  subject  powerless  to 
resist  the  slightest  temptation  to  intoxication.  By  its  progressive 
])aralysis  of  inhibition  of  the  local  nerve-centres  their  capacity  is  so 
impaired  as  to  undermine  the  vigor  of  organ  and  tinsue,  whereby 
morbid  functional  disturbances  arise  which  operate  as  influences  excit- 
ing to  drunkenness,  the  alcohol  all  the  while  reducing  the  resisting 
and  controlling  power.  Healthiness  of  function  is  correspondent  to 
healthiness  of  cell  life,  alike  in  body  and  brain.  The  latter  organ, 
from  the  greater  delicacy  of  its  structure,  is  the  more  (piickly  respon- 
sive to,  and  the  more  intensely  aft'ected  by,  alcoholic  disturbance. 
As  alcohol  impairs  cellular  vitality,  it  thus  by  direct  action  on  brain 
and  ner^'e  tissue  sets  up  pathological  states  of  cerebral  and  nervine 
disorder.  Alcohol,  being  as  subtle  and  far-reaching  as  it  is  potent 
in  its  ])oi8onous  narcotic  action  on  an  organ  with  the  extreme  deli- 
cacy of  brain  texture  and  mental  processes,  has  a  specially  noxious 
influence  on  the  brain,  which  injurious  influence  is  intensified  by  the 
keen  afiiuity  of  alcohol  for  brain  and  nerve  element.     By  its  physical 


PATHOLOGY  OF   DRUNKEN  ACTS.  47 

tissue-deRradation  alcohol  poisons  brain  and  nerve,  while  by  its  nar- 
cotic property  it  depraves  and  impairs  brain  and  nerve  function. 
Alcoholic  inebriety  is  therefore  a  central  disease  of  the  nervous  sys- 
tem, a  dominating  neurotic  malady  beside  which  the  liver  and  other 
visceral  alcoholic  organic  lesions  with  those  of  the  thoracic  oi-gaus, 
grave  as  they  are,  are  of  comparatively  slight  significance. 

The  modus  operandi  of  alcoholic  injury  of  the  brain,  through  the 
circulation,  is  worth  notice.  Alcohol  is  conveyed  by  the  blood  to  the 
meningeal  enfolding  envelope  of  the  brain.  By  paralysis  of  the  vaso- 
motor nerves  control  over  the  vessels  is  relaxed,  causing  their  dilatation 
with  an  increased  supply  of  blood  to  the  brain.  The  result  is  tempo- 
rary functional  cerebral  excitement.  This  is  the  period  of  exhilara- 
tion and  elation.  The  vascular  contractility  having  been  reduced  by 
the  alcoholic  vaso-motor  paresis,  the  increased  blood  supply  cannot 
be  sent  back  from  the  brain  rapidly  enough,  and  a  block  of  the  circula- 
tion occurs  which  impedes  a  renewed  supply  of  freshly  aerated  blood. 
This  is  the  i)eriod  of  depression,  weariness,  and  dulness.  If  within 
a  certiiin  time  after  the  termination  of  this  pathological  i)rocess  the 
acute  toxicity  he  freciuently  rei)eated,  permanent  tissue  changes  are 
the  result.  The  membranous  envelope  is  thickened  and  altered  so 
that  the  brain  does  not  receive  a  good  and  sufficient  nutrition  supply. 
Thus  the  brain  is  badly  nourished.  The  alcoholic  dense  matty  con- 
nective tissue  by  hyi^eri^lastic  aggregation  intrudes  upon  and  oblite- 
rates the  brain  cells  or  alters  their  form,  so  as  to  impoverish  thom  as 
well  as  lessen  their  functional  Ciipacity.  This  physical  destruction 
and  degradation  of  meningeal  and  cerebral  substiince  cannot  but  im- 
I)air  the  intellectual  and  nK)ral  faculties.  Perception  is  blurred,  the 
intelligence  clouded,  sensation  dulled,  the  disposition  i)erverted,  will- 
l)ower  enfeebled,  and  the  moral  sense  blunted.  These  changed  and 
de[)raved  faculties  and  functions  are  often  directly  traceable  to  brain- 
tissue  degeneration  produced  by  slow  alcoholic  poisoning. 

As  the  brain  and  intellect  are  depraved  in  function  by  the  morbid 
tissue  changes  produced  by  alcohol,  so  is  the  moral  sense.  By  its 
anjesthetic  influence  alcohol  takes  the  fine  edge  oflf  porcei)tion,  so  that 
the  dulled  perceptive  faculty  cannot  see  or  feel  the  physical  and 
psychological  damage  done  to  texture  of  body  and  impairment  of  in- 
telligeQce.  In  this  state  of  partial  anjpsthesia  the  drinker  neither 
feels  nor  8usi)ects  that  anything  is  amiss  with  in.  Ho  is  therefore 
often  utterly  unconscious  of  danger,  even  when  it  is  evident  to  all 
around  him  that  he  is  drinking  himself  into  his  grave.  While  his 
senses  are  benumbed  under  this  state  of  narco-aniesthesia  he  feels  no 
ache,  when  if  he  were  not  to  some  extent  anaesthetized  he  would  be 
groaning  from  physical  pain.     Nor  is  he  alive  to  the  diseased  under- 
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mining  of  liis  vital  organs,  or  the  deterioration  of  his  frame  and  mus- 
cular power.  He  is  borne  headlong  on  his  career  of  chronic  alcohol- 
ism either  blind  to  the  dangers  which  are  before  him  or,  if  he  sees 
them  at  all,  beholds  them  only  as  in  a  confused,  cloudy,  indefinable 
mist  which  makes  no  impression  on  his  mind  and  conveys  no  sense 
of  i)eril  to  him.  This  narcotic  paresis  involves  all  mentalization. 
He  can  neither  comprehend  to  the  full,  nor  discriminate  accurately. 
He  cannot  measure  the  amount  of  force  which  he  puts  forth  any  more 
than  he  can  calculate  approximately  the  amount  which  is  rec|uired  for 
the  accomplishment  of  any  effort.  Thus  he  may  quite  unknowingly 
and  without  any  intention  to  do  violence  be  guilty  of  manslaughter. 
Not  only  when  intoxicated  but  when  laboring  under  the  ansBsthetic 
influence  of  regular  and  continued  free  alcoholic  drinking,  his  mental 
acumen  may  be  so  enfeebled  that  lie  may  strike  a  blow  violent 
enough  to  kill  one,  when  he  intended  only  to  give  a  slight  push. 
This  paralytic  action  of  alcoholism  may  involve  all  the  faculties,  so 
that  he  can  have  only  faint  and  confused  perception  of  facts,  appear- 
ances, and  morals.  The  mendacity  of  the  chronic  drunkard  is  pro- 
verbial, yet  he  is  not  necessarily  an  intentional  liar.  As  he  does  not 
see  things  as  they  actually  exist  but  only  as  it  were  through  tinted 
mental  spectacles,  so  his  feelings  are  often  the  mere  deceptive  sensa- 
tions of  au  alcoholically  disordered  brain.  The  inefficient  mentality 
and  the  per\ei*ted  moral  sense  of  the  chronic  alcoholic  not  unseldom 
lead  to  unusually  immoral  and  indecent  deeds,  as  the  alcoholic  poi- 
son gradually  and  steadily  extends  and  deei>ens  its  malign  influence 
over  the  whole  man.  These  acts  of  indecency  are  often  the  effects  of 
physical  tissue  changes  in  the  cerebrum  and  higher  ner>'e-centres, 
though  the  acts  may  not  he  done  till  long  after  the  person  may 
have  given  up  the  drinking  of  alcoholic  intoxicants.  As  in  the 
post-paroxysmal  iuter^'als  of  epilepsy  and  the  ix>st-paroxysmal  i)eri- 
ods  of  periodical  inebriety,  when  maniacal  violence  may  suddenly 
occur,  so  in  chronic  alcohol  poisoning,  the  now  al>staining  though 
erewliile  intemi)erate  subject  may  be  a  i)rey  to  i)ost-inebriate  indecen- 
cies and  other  aberrant  symptoms  resulting  from  tissue  degeneration 
initiated  by  alcohol  yeai-s  previously.  This  moral  declension  is  partly 
due  to  the  tissue-depraving  influence  of  secondary  poisons  (secondary 
to  the  alcohol)  arising  from  the  undue  retention  of  waste  protlucts, 
tlu^  eliminaticm  of  which  is  retjirded  by  alcoholic  interference.  By  its 
direct  poisoning  action,  by  its  lessening  and  vitiation  of  the  blood  su];>- 
ply  to  the  brain  and  nersous  centres,  and  by  the  secondary  excessive 
retention  of  carbonic  acid,  urea,  and  other  poisons,  a  chain  of  patholog- 
ical changes  is  setup,  which,  while  disturbing  brain  and  nerve  func- 
tion and  antedating  senile  decay,  enfeebles,  distoi-ts,  and  degrades  the 
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moral  sense.  This  series  of  abnormal  retrograde  alterations,  all  of 
them  practically  symptoms  of  cerebral  mental  and  moral  dissolution, 
is  as  really  a  i)rogressive  physically  initiated  paralysis  of  mind  and 
morals  as  is  hemiplegia,  or  the  dropped  feet  and  hands  of  alcoholic 
peripheral  neuritis  or  lead  poisoning.  The  explanation  of  this  alco- 
holic mental  and  moral  paralysis  is  to  be  found  largely  in  the  altera- 
tion of  nerve  structure  and  function.  To  have  the  capacity  to  acquire 
accurate  knowledge,  consciousness  must  be  healthy  and  complete. 
Being  a  complete  act,  each  part  must  be  accurately  performed.  If 
sensation  be  dulled  by  alcohol  nervous  structure  cannot  take  on  an 
accurate  impression,  nerves  cannot  transmit  accurately.  Even  with 
only  perception  imperfect,  consciousness  cannot  be  wholly  accurate. 
Still  less  accurate  and  complete  must  a  conscious  act  be  if  represen- 
tation, ideation,  sensation,  and  volition  are  also  defective.  The  stag- 
gering gait  and  incoherent  speech  of  an  intoxicated  person  are  evi- 
dence of  the  partial  paralysis  of  the  muscular  system.  The  deceit 
and  falsehood  (though  the  latter  may  be  unintentional)  of  the  alco- 
holic are  indicative  of  a  partial  paralysis  of  the  nerve  centres  which 
regulate  the  physical  seat  in  the  brain  of  our  moral  nature.  Com- 
plete universal  paralysis  is  deatli,  but  incomplete  universal  j^aralysis 
is  disorganization  of  function.  An  inebriate  whose  whole  nenous 
organism  is  thus  partially  paralyzed  can  neither  reason,  judge,  nor 
discriminate  in  the  elucidation  of  obscure  and  intricate  problems. 
Alcohol,  besides  vitiating  the  blood,  irritating  tissue,  and  undermin- 
ing vital  organs,  destroys  nutritional  co-ordination  so  that  the  rela- 
tionship of  various  parts  of  the  body  is  rendered  asymmetrical. 
Fibro-cellular  structure  i.s  specially  subject  to  this  diseased  and  inor- 
dinate growth.  This  morbid  excessive  increase  of  substance  is  so 
evident  in  such  organs  as  the  liver,  kidneys,  and  brain,  and  so  pro- 
ductive of  structural  and  functional  disorganization  that,  in  the  words 
of  Sieveking,  there  is  not  a  degenerative  bodily  condition  which  may 
not  result  from  alcoholism.  A  sudden  moral  lapse,  in  an  alcoliolic 
of  former  high  moral  tone,  is  often  as  i)athognomonic  of  an  alcoholic 
lesion  in  the  cerebral  fibrous  connective  tissue,  as  is  ciiThotic  ascites 
of  a  like  lesion  of  the  liver.  This  abnormal  fibrous-tissue  i)rolifera- 
tion  by  intrusion  and  pressure  alters  the  shape  of  the  nerve  colls,  some 
of  which  are  strangled  by  the  continued  pressure  followed  by  con- 
traction of  the  reticulated  matty  fibrous  stnicture.  In  this  way  nerve 
cells  and  nerve  centres  are  by  the  lessened  blood  supply  so  starved 
as  to  waste  and  die.  By  and  by  the  physical  degradation  of  the  cen- 
tral nervous  tissue  is  assimilated  to  the  system  and  modifies  the  con- 
stitution, which  constitutional  modifications  can  be  transmitted  to 

some  extent.     In  addition  to  all  these  pathological  degenerations  of 
Vol.  m.-4 
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tiBsue,  with  the  inliibitive  iiiteneetuul  and  moral  tlamuge,  alcoliol  eD- 
feel)If»H  volition  by  a  progressive  paralysiH  of  the  wilL  A  victim  of 
chronic  alcoholiHiii  may  have  a  knowledge  of  his  [Mist  and  i^reseut 
state,  may  be  so  alive  to  each  downward  step  to  death,  ^is  to  be 
plunged  in  remorse  in  his  intermissions  of  sobriety,  may  even  form 
the  apparently  strongest  di^iTmination  to  drink  no  more;  yet,  with 
all  his  good  re^sohitions,  in  spite  of  the  most  desperate  efforts  to 
abstain,  ho  may  be  ntttu'ly  powerless  to  refrain  from  iutijxieation. 
This  vobtional  enfeelilement,  this  wiU-palsy,  is  frequently  the  prrnluci 
of  the  pathological  progressive  reduction  of  will-power  which  alcohol 
exerts  in  virtne  of  its  l»eing  a  pot*^nt  will-paralyzant.  The  writ-er  has 
shown  how,  by  a  lungthpninl  chain  of  morbid  degenerative  changes 
(**  Inebriety,  its  Etiology,  Pathology,  Treatment  and  J uris prudence'^ >, 
capillary  paralysis,  circulatory  tumult,  v;iscular  atheroma,  cellular 
decay,  membranous  thickening,  cerebral  congestion,  and  aeuroglian 
proliferation,  alcohol  dims  the  jierceptioD,  c<^ufuses  the  judgment, 
paralyzes  tlie  will,  and  deadens  the  consxvience;  and  how  deficient 
and  perverted  nuti'ition  has  been  the  initiation  of  this  series  of  path- 
ological, physical,  intellectual,  moral,  and  volitional  degradations. 
But  there  is  more.  By  irritating  liver,  kidneys,  and  stomach,  alco- 
hol persisted  in  causes  pathological  structural  organic  lesions  which 
impair  those  dei>urative  and  digestive  functions  on  the  efficiency  of 
which  health  so  largely  depends.  The  alcoholic  depraving  of  the 
blood,  derangement  of  function,  and  poisoning  of  the  tuganism  give 
rise  to  the  morbid  intoxication  impulse  and  crave.  Thus  by  patho- 
logical action  alcoholic  poisoning  induces  the  disease  of  inebriety  or 
narcomania.  In  no  form  of  mental  alienation  are  delusions  of  i>er»e- 
cution  more  prominent  tlian  in  alcoholic  insanity.  One  does  not 
find  these  delusions  so  frequent  in  unsoundness  of  mind  from  mor- 
phine. Why  are  de  his  ions  of  j^erseeution,  and  it  may  lje  achled  of 
poisoning,  so  often  met  with  in  alienation  of  alcoholic  origin?  The 
pathology  of  tlieso  and  other  delusions  of  suspicion  gives  the  explan- 
ation when  the  action  of  alcohol  on  the  heart  and  circulation,  tlie 
liver  and  other  organs,  then  on  the  brain  and  nerve  centres  and  on 
nutrition,  is  takt^u  into  account.  Alcohol  accelerates  the  pulse,  re- 
laxes and  dihUes  the  lieart  and  large  vessels,  cauKing  heart  failure 
with  diminution  of  vascular  elasticity  and  tone.  The  alcoholic  fatty 
organic  degenerations  embarrass  the  breathing.  The  starvation  of  the 
brain  and  nerve  centres  induces  cerebral  aniemiaandanirritjd)le  stjite 
of  the  nervous  system,  leading  to  brain  and  nerve  functional  depravity 
jirid  pen'ersion,  with  the  issue  of  depression,  tmeasinesB,  and  suspicion 
from  thesi?  urisatisfied  and  therefore  discontented  mental  wants. 

The  pathology  of  the  tissue-crave  deserves  consideration.     By 
partly  perverting  and  partly  impairing  function  throughout  the  ays- 
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tern,  by  its  affinity  for  water  which  causes  it  to  freely  take  up  that 
fluid,  by  its  vitiation  of  the  blood,  by  its  interference  with  secretion 
and  excretion,  alcohol  in  many  subjects  so  depraves  the  tissues  that 
these,  as  soon  as  the  anaesthesia  of  a  dose  has  disappeared,  patho- 
logically cry  out  for  a  fresh  supply  of  the  ansBsthetic.  In  such  cases 
the  whole  system  is  in  an  agony  of  physical  distress,  so  that,  even 
though  the  patient  loathe  the  taste  of  the  liquor,  he  cannot  resist  the 
universal  and  intense  tissue-crave  for  more  anaesthetic  relief. 

Treabnent. 

The  treatment  should  involve  unconditional  disuse  of  all  alcoholic 
intoxicants.  That  in  itself  will  alleviate  most  cases,  and  on  that  basis 
alone  can  any  hoi)e  of  cure  be  fairly  entertained.  The  alcohol  should 
be  at  once  withheld,  and  there  should  be  no  compromise  with  the 
patient  on  this  point.  The  writer  has  never  seen  any  injury  result- 
ing from  this  "heroic  step."  "Tapering  oflf"  is  inadmissible  with 
alcohol,  though  generally  the  better  course  with  opiates.  It  is  judi- 
cious to  give  the  i)atient  something  to  take  instead  of  the  liquor,  sim- 
ply on  account  of  the  effect  of  long-continued  habit  which,  though 
innocent,  has  a  strong  tendency  to  stamp  an  impression  of  itself  on 
the  brain  so  distinct  as  to  cause  that  organ  automatically  to  direct 
any  action  which  has  been  frequently  repeated.  Hot  water  is  better 
for  this  purpose  than  anything  else,  flavored  or  unflavored  with  a 
little  lemon  or  lime  juice,  or  cinnamon,  or  ginger.  Cold  water  suits 
other  chronic  alcoholics  better.  Others  are  better  served  by  coffee, 
weak  tea,  cocoa,  milk,  etc.  In  a  few  days  the  number  of  drinks  can 
be  rapidly  diminished,  these  substitutionary  draughts,  not  always  re- 
quired, being  more  for  the  temporary  relief  of  discomfort  than  from 
imperative  need.  When  such  cases  come  under  treatment  there  are 
frequently  nausea,  sickness,  and  other  symptoms  of  gastric  distress. 
Effervescent  mixtures  (or  bismuth  combinations),  with  milk  and 
soda  or  lime  water,  are  then  indicated.  As  the  sickness  diminishes, 
concentrated  albuminoid  food,  broths,  and  light  farinaceous  diet 
should  be  gradually  supplied,  followed  by  some  variety  of  white 
fish  such  as  sole,  whiting,  haddock,  cod,  or  plaice,  then  white  meats, 
and  lastly  a  return  to  ordinary  diet.  Peptonized  food  is  excel- 
lent at  first  in  some  cases.  The  period  of  gastric  distress  may  last 
for  a  week  or  ten  days,  but  this  is  exceptional,  most  patients  having 
recovered  their  normal  appetite  within  a  week.  There  are  cases  in 
which  the  appetite  has  not  failed.  In  these  and  in  the  majority  of 
cases,  after  the  cessation  of  the  gastric  troubles,  good  wholesome 
meals  of  meat^  vegetables,  and  fruit  are  the  most  useful  diet.  The 
dietetic  question  is  of  high  importance.     It  has  been  alleged  by  some 


52 


KERR— ALCOHOLISM  AND  DRUG  HABITS. 


that  a  vviioily  vegetarian  dietary  is  tlie  beat  throughout.  The  wrU 
cannot  indorse  this  aa  an  absolute  or  general  rule.  Ho  has  em^n 
cjiHOs  which  certainly  have  done  well  on  Buoh  a  diet,  but  on  the  wliole 
a  mixed  diet  of  ties!i»  vegetables,  and  fruit  has  been  the  most  sathifac-. 
tory.  Some  have  their  sti'ength  eomijletely  restored  without  meat, 
but  in  America  and  England,  iinder  present  social  conditioni^  and 
halrits,  the  mixed  diet  has  iiroved  most  apijlieable  as  well  as  most 
serviceable.  In  warmer  climates  the  less  moat  the  l)etter.  There  it 
much  more  tlierapeutic  potentiality  in  dint  than  is  frequently  thought, 
and  the  beat  kind  of  f*)od  needed  fnr  each  patient  desen^es  the  sjwMrial 
attention  of  the  medical  attendant.  In  an  ideal  state,  however,  the 
wTiter  would,  if  he  could,  .neeure  proper  conking  and  command  a  judi- 
cious aelectiou  of  articles  of  vegetarian  diet,  lU'eferring  to  rely  on  a 
vegeUrian  diet  with  little  or  no  flesh  meat.  A  %vord  of  cjiutiou  a8  to 
oatmeah  In  the  South  of  England  and  in  warm  countries  this  excel- 
lent food-stuff  is  apt  in  many  persons  to  cause  heartliurn,  watf^rbrash, 
and  other  symptoms  of  indigestion,  with  a  peculiar  uncomfortable 
irritJition  of  the  blood  and  skin  blotclies,  when  its  use  sbould  l>e  in- 
terdicted. Wlieatmenl  may  be  substituted.  Though  the  writer  has 
not  seen  juicy  fruits  avert  drunkenness,  he  lias  seen  them  aid  powder- 
fully  in  tlje  cure  of  inebriety.  The  natural  fruit  juices  tend  to  allay 
if  not  to  quench  the  great  tbii-stj  which  some  inebriates  exi^erience 
w*hen  they  are  in  the  throes  of  the  dyspejitic  miseries  following  a  bout 
of  intoxication,  l>e8ides  having  a  depurative  influence  on  the  blcxxi. 
Nutrient  euemata  may  l»e  re<iuired,  though  the  writer  has  not  had 
occasion  to  resort  to  them.  If  delirium  tremens  be  feared  frequent 
quantities  of  light  nourishing  fotxl  with  a  simple  mixture  of  caluml>a, 
aromatic  spirit  of  ammonia,  in  10  to  15  minim  doses,  and  bit-arbo- 
nate  of  soda  have  often  helped  to  avert  an  attack.  In  the  stage  of 
gastric  iiTitability  with  emosis,  large  draughts  of  wat«r  should  not  l>e 
given  as  they  are  apt  to  produce  vomiting,  but  sii>s  of  cold  and  still 
better  hot  water  are  gratefuL  Some  derive  the  most  benefit  from 
sucking  ice  occasionally.  During  this  stage  tonics  should  be  spar- 
ingly employed;  but  they  are  a  sheet-anchor  afterward.  Nux  vomicA 
and  strychnine  are  the  most  generally  useful.  They  clearly  exert  a 
great  influence  in  !>racing  up  the  nervous  tone,  and  if  prescril»ed 
with  duo  caution  ai-e  as  safe  as  they  are  potent.  Combinnd  with 
either  an  acid  or  an  alkali  they  are  often  more  useful  than  when 
given  alone.  Valeriamit^  of  zinc  is  a  good  adjunct,  and  may  be 
with  mlvantage  combined  with  pepsin  and  sulphate  of  iron.  The 
writer  has  occasionally  found  calumba,  quinine,  salicylate  of  qui- 
ttine,  and  sulphate  of  beberine,  among  other  remedies,  of  consider- 
able value.     For  a  host  of  vari«ms  medicines  and  therai)eutic  com- 
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binations  extraordinary  curative  and  prophylactic  properties  have 
been  put  forth.  The  composition  of  some  of  these  has  not  been 
disclosed,  though  it  is  probable  that  a  fairly  accurate  approximation 
to  the  truth  has  been  arrived  at.  The  composition  of  others,  em- 
ployed by  medical  practitioners  practising  in  accordance  with  the 
recognized  code  of  ethics  of  the  profession,  has  been  therefore  freely 
proclaimed.  But  whether  disclosed  or  undisclosed,  the  claims  urged 
on  behalf  of  any  drug  or  drug-combination  that  it  is  an  absolute  or 
nearly  absolute  cure,  in  the  writer's  opinion  may  at  once  be  dis- 
missed. There  is  and  can  be  no  specific  for  the  "  cure"  of  alcoholism, 
and  any  medicinal  or  other  preparations  for  which  such  a  claim  is 
alleged  in  all  probability  have  been  long  found  useful,  not  as  speci- 
fics, but  as  serviceable  in  improving  the  tone  of  the  brain  and  nervous 
system.  It  is  probable  that  strychnine  or  nux  vomica  will  gener- 
ally occupy  the  chief  place  in  most  modes  of  treatment  open  or  mys- 
terious. The  greatest  danger  in  its  secret  employment  lies  in  the 
fact  that  the  doses  to  be  taken  by  the  chronic  alcoholic  are  not  known ; 
strychnine,  though  of  the  highest  value  in  moderate  doses,  being  in 
too  large  doses  perilous  to  life.  Among  many  other  drugs  which 
have  been  employed  are  chiretta,  gentian,  iron,  manganese,  chloride 
of  gold  and  sodium,  hydrastis,  phosphates  and  phosphites,  muriate  of 
ammonia,  atropine,  cocaine,  cannabis,  capsicum,  and  antimony.  The 
mode  of  administration  merits  consideration.  The  method  by  hypo- 
dermic injection  has  been  highly  lauded  by  PortougalofF  and  other 
orthodox  practitioners,  and  is  used  in  some  of  the  secret  "cures,"  but 
in  the  writer's  opinion  is  not  a  desirable  plan  in  the  ordinary  run  of 
cases.  Probably  the  puncture  for  a  short  time  makes  a  greater  im- 
pression on  the  mind  of  the  patient,  but  there  are  risks  involved,  in 
this  seemingly  simple  operation,  which  he  thinks  should  not  be  run, 
especially  as  the  therapeutic  virtues  of  drugs  can  be  as  efficiently  im- 
parted by  the  mouth.  Besides  this,  subcutaneous  self -injection  has 
a  remarkable  fascination  for  a  certain  type  of  mankind,  and  the  writer 
has  known  serious  mischief  arise  in  this  way.  The  wi-iter  prefers  of- 
cial  pharmacopceial  preparations  in  liquid  and  pill,  but  he  also  em- 
ploys tabloids,  perles,  and  bi-palatinoids.  He  has  never  seen  any 
harm  follow  the  use  of  alcoholic  tinctures  in  judicious  doses,  so  he  has 
not  used  glycerin  tinctures,  his  objection  to  the  last-named  being  that 
this  substance  does  not  extract  all  the  medicinal  virtues  of  some  drugs 
and  cannot  be  employed  with  others.  To  any  physician  who  fears  any 
detriment  to  a  victim  of  alcoholism  from  alcoholic  tinctures,  the  gly- 
cerin form  of  a  large  variety  of  drugs  will  prove  serviceable.  In  treat- 
ment, hypnotics  are  at  times  required.  As  a  whole,  in  chronic  alco- 
holism, the  writer  used  to  find  the  bromides  with  henbane  and  chloral 
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hydrate  or  crotou-chloral  liydrate  in  small  doses  generally  answer  well, 
but  of  recent  years  he  has  experienced  better  results  with  phenacetin 
and  trional.  In  violent  cases  where  subcutaneous  injection  is  impera- 
tive, he  looks  to  morphine,  hydrobromate  of  hyoscine,  gr.  y^g^  (injectio 
hyoscimc  hypodeiinica,  B.  P.,  1  minim)  or  hyoscyamine  sulphate  gr. 
tJo.  If,  however,  he  can  secure  wet  packing  he  prefers  that  to  any 
other  procedure.  In  most  cases,  though  not  in  all,  this  process  is 
e£fectual,  and  has  the  immense  advantage  of  being  free  from  risk. 
Unfortunately  it  requires  to  be  intelligently  applied  and  necessitates 
attendants  in  acutely  violent  cases,  hence  is  not  always  practicable  in 
a  private  family.  Special  attention  must  be  i)aid  to  other  diseases 
complicating  chronic  alcohol  poisoning.  Syphilis  has  been  present 
in  a  substantial  proportion  of  the  writer's  cases,  and  is  fre<iuently 
met  with  in  different  countries.  A  mercurial  and  alterative  course 
of  medicine  is  called  for  here  in  addition  to  the  treatment  directed 
against  the  alcoholism.  Neurasthenia  calls  for  such  remedies  as  ar- 
senic and  iron ;  malarial  troubles  (rare  in  England  but  frequent  in 
America),  for  quinine,  beberine,  or  arsenic.  An  enteric  factor  ne- 
cessitates 8i)ecial  diet,  cardiac  symptoms  may  need  digitalis,  strophan- 
thus,  or  sparteine.  A  word  of  caution  may  be  interposed  on  the 
desirability  of  watching  the  effect  of  medicines,  especially  such  as 
are  powerful.  Strychnine  and  atropine  for  example,  unless  given  (jis 
the  writer  prefers  to  give  them  where  they  seem  to  be  called  for)  in 
moderate  doses,  may  end  in  disaster.  Heroic  administration  for  a 
sensational  coiq),  in  the  writer's  opinion  is  a  perilous  procedure.  It 
is  true  that  what  is  ])opnlarly  called  the  "  drink-crave"  may  for  the 
time  in  some  persons  be  broken  up ;  but  in  not  a  few  cases  at  the 
risk  of  grave  nervous  and  cardiac  injury  which  may  prove  irrepara- 
ble. In  the  few  cases  in  which  for  special  purposes  of  urgency  the 
writer  has  resorted  to  this,  he  has  always  felt  great  anxiety  and  has 
insisted  on  explaining  the  risk  which  the  ])atient  would  inin.  Yet  he 
has  never  employed  the  doses  which  have  been  said  to  have  been 
given,  almost  as  a  mere  matter  of  routine,  by  some  i)ractitioner8. 
His  observation  has  been  that  the  relief  has  generally  l>een  tempo- 
rary, often  remarkably  evanescent.  Even  with  such  Comparatively 
safe  drugs  as  potassium  bromide,  he  has  seen  lengthened  and  even 
l)ermanent  damage  done,  particularly  to  the  brain  and  ner^•ous  sys- 
tem, by  the  heroic  doses  given  designedly  by  some  physicians  with 
the  best  intentions.  He  refers  to  such  heroic  doses  as  60  to  100 
grains  and  upward.  In  this  drug  his  observation  has  been  mainly 
of  Englishmen  and  Englishwomen,  who  have  been  so  treated  for  dis- 
ease other  than,  or  complicating,  alcoholism ;  having  had  to  deal  with 
distressing  cases  of  shattered  nerv^es  and  broken-down  constitutions 
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from  this  cause.  He  therefore  desires  to  impress  on  the  medical 
mind  the  great  imjwrtance  of  noting  the  eflfect  of  i)Owerful  drugs, 
especiaUy  on  the  nervous  system  and  cardiac  apparatus  of  inebriates. 
There  is  the  greater  reason  for  the  most  guarded  and  moderate  em- 
ployment of  powerful  remedies  in  this  disease,  inasmuch  as  the  heart 
muscle  itself  in  chronic  alcoholism  is  pretty  certain  to  be  flabby,  weak, 
and  loaded  with  fat,  muscular  fatty  degeneration  being  a  constant 
eflfect  of  persistent  free  alcohol  consumption.  This  is  apart  from  the 
cardiac  debility  resulting  from  the  frequent  excitation  and  disturbance 
of  the  heart,  almost  synchronous  with  and  arising  from  the  nervous 
riot  caused  by  the  ingestion  of  alcohol.  The  organ,  too,  under  free 
alcohol  soon  begins  to  expand,  leading  on  to  a  feeble  dilated  heart. 
This  relaxed  cardiac  dilatation,  with  the  loss  of  elasticity  and  athe- 
romatous increase  of  rigidity  in  the  arterial  system,  and  the  venous 
distention  contribute  to  form  an  abnormal  condition  of  the  heart  and 
circulatory  apparatus  both  of  which  exhibit  a  delicate  susceptibility  to 
the  action  of  strong  remedies  such  as  strychnine  and  atropine.  If  this 
caution  is  imi)erative  on  the  orthodox  physician  who  unreservedly 
prescribes  in  writing  his  medicines  in  definite  doses  for  each  patient, 
after  studying  the  individual  symptoms  and  idiosyncrasy,  how  much 
more  imperatively  is  it  called  for  by  persons  who,  bound  bj^  no  alle- 
giance to  the  recognized  code  of  ethics  of  the  medical  profession, 
produce  and  issue  preparations  or  mixtures  alleged  to  he  specific 
for  the  cure  of  alcoholism !  To  he  of  any  rt^al  value  i)reparations 
for  this  purpose  must  contain  drugs  of  some  ])()tency,  yet  they  are 
sold  indiscriminately  to  all  who  purchase  them,  so  that  they  are 
taken  without  any  consideration  of  the  individual's  cardiac  health, 
the  feeble  in  heart  drinking  the  same  dose  as  the  strong  of  heart. 
In  Great  Britain  this  is  unavoidable,  for  the  exact  contents  of  com- 
mercial or  patent  remedies  are  not  printed  on  the  exterior  of  the  pack- 
age or  bottle,  a  practice  which,  with  a  more  conspicuous  statement 
of  poisonous  substances  where  these  form  part  of  the  ingredients, 
would  tend  to  lessen  the  risk  of  disaster.  The  popular  and  loud  de- 
mand for  something  which  would  at  a  blow  destroy  the  overpowering 
drink  craze  or  impulse  which  dominates  so  large  a  jiroportion  of 
chronic  alcoholics  has  produced  a  host  of  alleged  "antidotes"  many 
hundred  strong,  which,  as  in  cancer  and  other  ailments,  are  ex]>ected 
to  be  eflfectual  in  all  or  nearly  all  cases.  The  many  victims  of 
alcoholism  who  have  tried  numberless  "specifics"  in  turn,  who 
have  taken  the  teetotal  pledge  over  and  over  again,  or  who  have 
even  publicly  testified  to  religious  influences  or  drug  preparations 
having  destroyed  their  drink-crave  so  utterly  that  they  could  never 
drink  an  intoxicant  again,  and  yet  who  have  returned  to  their  former 


alcoholic  iDilnlgence,  negative  the  exiatenc^  of  snch  an  antidote; 
while  the  hundredB  of  thousautU  of  reformed  drunkards,  wlio  by 
mond,  religious,  or  selfish  motives  alone  have  overcome  and  stood 
firm  in  abstinence,  attest  the  fact  that  confirmed  alcoholists  can  he 
and  have  been  cured  by  a  resolute  effort  of  will.  Simple  reme^iies 
are  often  of  service  in  pacifying  for  the  time  the  morbid  intoxication 
impulse  or  craze.  An  orange,  a  cup  of  coffee  or  cocoa,  a  glass  of 
hot  milk,  for  example,  will  answer  the  purpose  with  many ;  while 
others  are  l3etter  sened  by  15  to  30  drops  of  tincture  avena  sativa, 
or  5  to  10  minims  of  tincture  of  chloride  of  iron  in  infusion  of  ca- 
lumba.  At  times  the  writer  has  found  an  emetic  of  ipecacuanha  act 
well.  An  apomorphine  hypodermic  injection  of  from  2  to  6  minims 
of  •the  ofliciiil  injectio  apomorphinm  hypcKlermica  (2  grs.  in  100 
minims  of  camplior  water)  woiild  answer  the  same  iiui'i>08e,  and  could 
l>e  atlmiuister^d  without  the  j>atient  knowing  the  effect  of  the  drugs 
thp  fii^^t  time;  imt  the  writer  prefers  that  the  patient  should  take 
mo<licini>  intelligently  when  cuuscious,  as  on  the  exercise  of  the  in- 
t441igent  wiU-power  the  ho|)e  of  his  cure  mainly  if  not  entirely  de- 
peuils.  Hypnotic  suggestion  has  been  highly  spoken  of  by  some  in 
quieting  and  preventing  the  drink  impulse,  crave,  or  craze,  but  the 
writi^^r  has  seen  so  many  alcoholics  with  w^hom  this  process  luis 
failed,  that,  apart  from  the  many  objections  which  have  been  fairly 
urged  against  it,  he  cannot  recommend  hypnotism.  Making  every 
all<jwauce  for  the  infiuenee  of  coneun-ent  factors,  he  has  seen  morbid 
symptoms  of  increased  mental  instability  and  will-palsy  which  he 
rtiuld  not  attribute  to  any  other  cmuse  than  artificially  pnxluced 
hyiHiosis.  Hyijnotism,  which  is  i^lentical  with  mesmerism,  being 
simply  a  new  name  for  the  remarkable  phenomena  exploited  hereti- 
cally  (medically  speaking)  by  Mesmer,  and  afterward  in  orthodox 
medicine  by  Braid  and  Gregory,  claims  to  do  no  more  with  alcohol- 
ists,  though  certainly  it  now,  in  the  ranks  of  the  ijrofession  here  and 
thei-e,  asserts  itself  moi*e  loudly,  than  did  the  mesmeric  treatment  of 
Gregory ;  but  though  this  amiable  and  earnest  enthusiast  fully  be- 
lieved that  he  had  cured  the  disease,  this  beUef  having  lieen  shared 
by  many  of  his  fell^jw-i-itizens  in  Edinburgh,  the  apparent  wondrous 
'*  cures"  passed  away  and  the  trauRient  popularity  of  mesmerism 
faded  there  without,  at  least  for  many  years,  leaving  a  trace  be- 
Iiiud,  Siniihir  and  even  more  apparcntly  ruarvellous  cures  on  a 
wider  scale,  said  to  have  been  \NTOught  by  either  some  stated  or  mys- 
terious cheraiciil  or  medic^il  preparations  or  processes,  have  in  turn 
"  hi4tl  the  field"  and  in  turn  followed  their  predecessors  into  history. 
It  has  also  been  claiu»ed  for  hypnosis  that  it  has  been  of  value  in 
strcugthening  the  alctihol- paralyzed  will  imd  thus  effecting  a  "cui'e. 


TREATMENT  OF  ALCOHOLISM.  57 

The  writer  has  never  seen  this,  though,  as  under  every  conceivable 
condition  and  circumstance  a  certain  proportion  of  curable  alcohol- 
ists  will  exert  the  will-power  remaining  to  them  and  cure  themselves, 
he  has  always  been  prepared  for  a  certain  ratio  of  permanent  recov- 
eries after  hypnosis,  or  any  open  or  secret  **si)ecific,"  or  without  the 
taking  of  any  drug  or  submission  to  any  process,  or  treatment  of  any 
kind.  He  has  known  an  alcoholized  pair,  a  man  and  his  wife,  very 
bad  cases  of  several  years'  standing,  influenced  by  no  moral  or  re- 
ligious motives,  but  purely  from  a  determination  to  "  better  them- 
selves," suddenly  stop  drinking  and  thereafter  lead  a  life  of  abstain- 
ing sobriety.  He  has  studied  a  large  amount  of  evidence  given  by 
acknowledged  medical  authorities  on  hypnotism,  and  cannot  from 
their  rei)orts,  when  compared  with  the  actual  state  of  things  in  the 
surrounding  population,  extract  any  proof  of  the  true  abiding  useful- 
ness of  hypnotism  in  the  treatment  of  alcoholism.  The  hypnotic 
mental  uusettlement  and  impairment  of  will,  as  well  as  the  influence 
which  the  hypnotizer  can  if  he  choose  cultivate  and  exert  over  many 
of  the  subjects,  constitute  in  the  writer's  opinion  a  fatal  barrier  to 
the  ordinary  employment  of  hypnosis  with  inebriates ;  yet  it  is  only 
fair  to  add  that  success  has  been  claimed  by  some.  Hypnotic  sug- 
gestion in  this  malady  has  been  applied  for  two  purposes,  one  to  sug- 
gest to.  limited  drinking  as  by  Liebeault  and  Bemheim  (which  in  the 
writer's  opinion  is  altogether  a  mistaken  purpose) ,  the  other,  as  by 
Forel,  to  suggest  to  entire  abstention,  wliich  in  the  writer's  opinion 
is  the  essential  object  to  be  aimed  at.  The  cases  recorded  as  having 
been  treated  hypnotically  are  far  too  few  to  justify  a  recognition  of  this 
process  being  so  generally  effective  as  to  warrant  it  being  classed  as 
curative  of  the  disease,  leaving  out  of  question  the  serious  drawbacks 
to  its  employment  even  if  proved  effectual.  The  writer  ought  per- 
haps to  add  that  he  was  for  a  time,  about  a  quarter  of  a  century  ago, 
an  enthusiastic  believer  in  the  value  of  hypnotism  therapeutically,  but 
a  brief  experience  soon  showed  the  uncertainty,  unreliability,  and  re- 
sulting brain  and  nervous  disturbance  so  plainly,  that  he  had  no  alter- 
native but  to  accept  the  disillusion.  It  ought  ever  to  be  remembered 
that  many  inebriates,  especially  periodic  inebriates,  are  practically, 
during  all  their  alcoholized  career,  running  in  psychological  cycles. 
There  is  first  a  gradual  (sometimes  sudden)  term  of  inebriate  excita- 
tion and  access,  then  the  alcoholic  explosion,  followed  by  a  term  of 
inebriate  decline  which  often  is  prolonged  in  a  longer  or  shorter  term 
of  strict  abstention.  During  this  abstaining  interval  the  repentant 
subject  of  this  inebriate  storm  may  be  as  earnest  and  ardent  a  tem- 
perance advocate  as  any  abstainer  in  the  land,  by  and  by  so  exhaust- 
ing his  energies  by  his  tremendous  overwork  and  overtrain  as  to 
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iudiice  resort  to  an  iileoLolic  i>iek-me-u[),  wIibd  the  wliole  iiarcoinaoia- 
cal  rouiitl  of  periodicity  is  ^one  over  again.  In  thia  inebriate  cycle 
the  abHtaiuiDg  tc^nn  ih  aa  rpally  a.  part  of  the  oyck*  as  Ih  the  alcoholic 
explosion  in  a  bout  of  proloni^eil  intaxicatiou.  luebriates,  who  seek 
the  hypnotic  or  any  myHterious  remedy  or  i»roceBs  which  has  been 
claimml  to  havo  workrHl  no  enil  of  "cures/' are,  too,  in  tlie  staxe  of 
reoenH  ami  ilopressiou,  iu  the  very  pHvchuIogica]  stute  must  ready  to 
be  impressed  by  oratorical  apjieala  to  the  imagination  and  glowiog 
promises  of  the  Impe  f)f  recovery.  In  judging  of  tlie  legitimate 
eftVck  of  any  decided  improvement  it  is  imperative  to  l>ear  in  mind 
the  typical  temperate  intervals  of  the  periodic  inebriate's  cycles  of 
inebriism.  It  may  not  1>g  amiss  b)  refer  tr»  the  extraordinary  mental 
temperance  waves  or  revivals  wliich  have,  every  n<»w  and  iigain,  i>assed 
f)ver  a  whole  state  or  country  and  have  apimrently  swept  away  in 
their  ardor  for  abstinence  all  the  alcoholists  in  the  community. 
The  ndlli<ms,  including  nearly  all  the  drunkards,  to  whtim  Father 
Mathew  administered  the  teetotal  pledge  in  Ireland,  about  fifty 
years  ago,  besides  hundreds  (»f  thousan<ls  in  England,  Scotland,  and 
Americaj  bade  fair  to  make  the  Irish  a  i)erfectly  sober  nation.  The 
number  of  distilleries  was  rapidly  diminished  by  one-half.  But  a 
small  proportion  of  the  jiledged  remained  steadfast,  and  the  j»eople 
have  long  since  returned  tu  their  fi>rmer  indulgence.  Ho  with  the 
Washingtonian  and  other  movements  in  the  Unit-ed  Statics.  Tiiese 
nenrutic  temperance  waves  have  all  Howed  and  el)l>ed,  leaving  l>rhind 
them  on  thn  sands  r»f  the  nations,  as  they  receded,  a  fair  salvage, 
though  but  a  small  proportion  of  the  original  number  of  reformed 
drunkarils  carried  away  at  first.  We  need  not  be  sur|irised  therefoi'e 
at  the  success  whicfi  has  been  claimed  for  hyimotism,  which  a[»peHai'S 
in  neurotic  waves,  passes  over  certain  sections  of  the  j^^eoples  after 
intervals  of  ye^ars,  impressing  subjects  *>f  nervous  maladies  like  nar- 
comania, with  a  lively  hope  of  relief.  There  is,  luiwever,  a  form  of 
mental  suggestion  which  may  safely  and  usefully  l>o  employe<l. 
The  really  successful  physician  is  one  who,  by  his  influence  over  a 
patient,  inspires  the  lattt-r  with  hope  and  imiuvsses  on  him  the  value 
of  the  counsel,  the  patient  all  the  time  lieing  in  a  stite  of  expe<tant 
mental  concentration  on  the  physician's  words.  This  is  quite  diJfer- 
ent  from  hypnosis,  and  is  simply  intt^rcourse  between  two  i)ersons 
both  in  the  full  i)osse88ion  of  active  mental  ca[>ncity.  No  one  can 
doubt  the  imp<»rtance  and  the  propriety  of  non-hypnotic  suggestion 
when  iutelligently  apidied.  One  remark  applies  tn  all  rajjid  "cures" 
or  proi'esses  observed  or  nnnle  known  without  i*eseiTe  in  all  their  par- 
ticulai's.  A  diseased  condition  of  tirain,  such  as  narcomania  is,  can* 
not  be  remedied  in  n  few  days  or  weeks.     8>  mptoms  may  be  and  are 
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AQmjiletl  liy  ordiunri  exmsiderate  jet  tinn  care  or  bv  a  friend  taking 
Ib^  law  in  hi«i  or  her  owu  hands,  as  the  writer  has  known  a  wife  do 
br  locking  her  dniiiken  husband  in  a  room  for  days,  Bometimes  after 
adminifttmng  a  thrashing.     So  can  a  similar  improvement  be  wrought 
hy  kindtieaa  and  care  for  a  week  or  two,  without  medical  treatment. 
And  a  oerUin  proj>ortiou  of  inebriates  thus  dealt  w  ith  non-raedieally 
will  ccmiiiiue  the  improvement  and    remain   abstainers.     In   from 
aef^eo  to  sirteeu  days  nearly  all  thus  heljjed  are  ready  to  testify  that 
tliejr  are  "cured,"  but  €Xt>erienee  shows  a  preponderating  majority 
of  relsfisea.     The  mere  fact  of  a  rapid  "  cure"  being  claimed  ought  to 
call  forth  strict  caution  and  delil>eratiou,  especially  in  cases  of  long 
fttaiMliog.     Weeks  and  even  months  are  re<piired  for  the  eliminfition 
of  iho  ]K>ison  and  the  correction  of  the  actual  mischief  done  to  organ 
and  timue,  during  and  after  which  the  structure  must  be  built  u[i 
of  sound  healthy  tissue,  a  labor  of  time.     If  all  this  can  be  ac- 
ipliahetl  when  the  patient  is  following  his  usual  calling,  so  much 
tlie  better.     The  having  a  daily  duty  to  perform  and  the  performance 
of  it  k<Hi»|>  the  mind  concentnited  on  the  task  and  less  liable  to  temp- 
tation to  drink.     But,  unfortimately,  the  chronic  aleobolist  is  rarely 
brought  f«»r  medical  adnce  till  the  indulgence  has  become  so  crystal- 
Uased  in  the  daily  life,  that  the  will-paralyzed  inel)riate  needs  external 
aid  1*1  protect  him  from  t4nnptjititm.     He  has,  as  a  rule,  not  invoked 
meilical  advice  till  after  the  family  clergyman  and  lawyer,  and  prob- 
»st  of  the  frieitds,  have  l^eeu  api sealed  t<i.     Thus  he  hns  often 
chronicity  of  from  three  to  four  or  five  years  up  to  tifte*'i>  and 
years,  Viefore  the  physician  has  been  called  in.     The  duration 
of  Ibe  indulgence  has  often  so  confirmed  the  disease  that  the  will  is 
ptacHctdly  powerless,  and  the  patient  needs  all  the  aid  possible  to 
lirateci  him  against  himself.     In  such  cases,  as  with  the  insane,  a 
chfttlg6  of  environment  with  its  new  associatioTis  sometimes  of  itself 
baa  a  beiDeficial  influence,  but  the  main  immediate  necessity  is  the 
abiM<)iicc  of  int^isicauts  and  the  inability  to  procure  them.     liMien  the 
^K  alcoholial  haa  to  l)e  sent  from  home,  two  points  of  first  impoiisince 
^H  cfmfronl  khi«  medical  adviser  when  his  counsel  is  sought,  though  very 
^M  fiftan  ibe  inebriate  and  bis  friemls  prefer  to  act  on  the  advice  of  their 
^^^^iryer.  or    *  nan,  or  »oine  otlver  amateur,  neither  of  whom  un- 

^^HBrHtaiuia    t  -ase  and   the  treatment  retpiireil  nor  is  thert*fore 

eofntH*t<!nt  to  give  intelligent  counsel.  One  point  is  the  char- 
aelsr  of  the  home  to  which  he  is  t^  he  advised  to  go.  This  is  the 
ooosideration  of  greatest  moment,  but  it  is  very  generally  overlooked. 
Tmo,  •T<^ti  in  a  lax  institution  where  neither  discijiliue  nor  the  intel* 
Itgent  it     '    '  ive  medical  trentment  of  each  cjise  is  exercised. 
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where  ilriukiug  i^  cuuniveil  at  for  mere  pe^m- 
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niary  gain,  some  inebriates  will  be  cm-eil  by  tbeir  own  reassertion 
aud  exercise  of  will-power;  but  the  rewpoiiBible  physiciun  will  feel  it 
au  imiieriitive  obligation  to  recommend,  if  ihin  1m3  within  bis  fjower, 
only  an  establisliment  wbicli  is  iutelUgently  comluctc^d  on  lines  in 
accordance  with  the  recognized  ethical  cmle  of  the  medical  i>rofe8- 
siou.  There  nniy  not  be  a  doctor  at  its  head,  but,  whuever  the  pro- 
prietor or  whatever  the  proprietary,  the  treatment  should  always  be 
directed  by  competent  and  straightforward  medical  priK'titioners. 
Whether  under  medical  or  hiy  auspices,  in  no  circumstances  is  it  de- 
sirable for  an  inebriate  to  Im  jilaced  in  a  home  where  intoxicants  are 
used  by  any  one  as  a  beverage.  Such  a  reti*eat  or  hospital,  public  or 
jirivate,  slionld  be  a  prohibittiry  tiTritory  where  alcoholic  li<|uors,  if 
employed  at  all,  sliouhl  Ik>  medically  prescriljeil  with  as  great,  and 
even  greater,  caution  than  any  other  narcotic  anjesthetic.  If  the 
medical  staff  aud  other  officers  are  abstainers,  so  much  the  better. 
The  writer  canuot  understjind  how  any  enlightened  meilical  practi- 
tioner, who  has  the  well-being  of  his  or  her  inebriate  gaesta  at 
heart,  can  remain  a  non*abstainer.  The  quiet  example  of  the  resi- 
dent lihysician  and  oflicers,  or  of  the  host  and  other  inemliera  of  a 
private  medical  household  taking  such  a  patient,  has  often  a  deeper 
inilueuce  on  the  affiicteil  inmate  in  confirming  his  good  resolutions 
and  strengthening  his  will  than  any  amount  of  prescriptions  aud 
physic  (though  all  are  needed) ;  while  the  innate  cunning  of  the  alco- 
holized individual  unc(mst'if>usly — it  may  be,  against  his  own  inten- 
tion— adapts  the  medifiil  adviser's  jiractice  of  "  moderate*' drinking 
io  the  heightening  and  C(mfirming  of  the  morbid  desii-e  for  or  im- 
pulse to  intoxication.  These  remarks  apiily  with  e<pial  ft*rce  to  ai- 
tt'udunt^j  or  companions  of  inebriates,  ami  to  aU  iM^rsons  under  whose 
charge  in  any  way  these  cases  are  placed.  In  addition  to  the  genuine 
character  of  the  home  or  person  to  whom  an  inebriate  should  be  en- 
trusted, the  suitjd>leness  of  the  hK*.ality  slumld  lie  carefully  weighed. 
For  instimee,  it  would  l>e  unwise  to  send  a  consumptive  alcoJioHst  to 
live  over  a  damji  clayey  soil,  or  a  rheumatic  inebriate  from  a  dry  airy 
gravelly  rej^ion  to  wojiairn  in  a  close  vallej'  reeking  with  moisture, 
where  there  are  fre^iuent  and  dense  fogs  and  wet,  muddy  roads. 
The  climatological  i<lio8yncrasy  of  the  patient  has  also  Ui  l>e  c<msid- 
ered.  Home  alcedioHsts,  esj)ecially  those  of  the  iri"egular  perimlic 
type,  wliile  soljer  when  [it  home,  say  in  a  loc-ality  in  the  interior,  in 
a  few  hours  after  going  to  the  sea-coast  experience  great  nervous  per- 
turbation, whifli  is  c<introlled  (though  only  for  a  few  hours,  after 
which  the  neurotic  storm  begins  to  brew  again)  by  intoxication. 
Tliese  subjfM^ts  feel  calmed  by  the  first  glass  of  spirits,  but  with  spas- 
modic rapidity  the  temiKirary  calm  yields  to  a  renewed  and  intensi- 
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fiad  nwre-paraxyftm,  and  a  drunken  bout  is  the  issue.  If  tliey  a\iake 
froB  tlyitt  and  remain  by  the  sea,  the  iiervii-oxcitaiiun  recoiiimenc(58, 
with  a  repetition  of  the  alcoholic  uene-whirlwiiul.  Yet  these  very 
BoffenBrB.  just  as  if  they  were  aathinjitics  uhnse  distress  m  aK^^ravat<^d 
and  Leij^htened  by  leaving  the  coast  and  goinj^  to  a  rural  distriit  in 
the  haying  time  in  summer,  if  they  retire  inkud,  are  at  ont^e  freed 
Crou  their  nen^e  unrest,  subside  into  their  usual  ruutine,  and  hise  the 
impolse  to  inebriate  excess.  These,  with  other  fdruis  of  RpasmcKlic 
oeitrotic  overpowering  disturbance,  such  as  with  some  the  transfer 
a  damp  to  a  dry  soil,  are  exceptional  cases,  but  the  possible 
presence  of  such  conditions  has  to  be  reckoned  with.  A  very 
obstacle  to  treatment  is  urged  now.  It  runs  to  this  effect: 
■  Mjr  iKin  haft  iidierited  this  disease  and  nothing  can  cure  him."  The 
pAtient  himself  often  says:  "I  have  inherited  it.  It  is  no  use  my 
trying.  You  cannot  help  me."  This  is  one  of  the  fniits  of  so  much 
hsTUig  of  late  years  been  wiitten  and  said  of  disease-inheritance. 
But  it  is  a  popular  misconception  from  tlie  confusion  of  disease  with 
iciea  or  susceptibilities  to  disease.  It  does  not  follow  that  lie- 
a  child  has  intemperate  or  gouty  parents,  he  must  nc.^ce.ssarily 
anlfer  from  drunkenness  or  gout.  Granting  a  gouty  or  inelmate  in- 
heritiince,  he  has  a  preponderating  chance  of  never  being  atfbcted 
with  either  disease  if  he  is  brought  up  and  continues  under  conditions 
nnCavorable  Uy  the  development  of  the  symptoms  of  either  malady* 
If  he  be  trained  as  an  abstiiiner  and  continue  an  abstainer  his  chances 
of  becoming  a  ilxunkard  or  a  gouty  individual  are  very  slight.  Fur- 
ther, by  appi'oimate.  sound,  wholesome  fare  and  regular  raoiierate 
hygienic  exercises,  his  system  may  be  so  stren^'thened  am!  fortitied 
an  to  throw  off  these  transmitted  tendencies.  Even  though  the  pa- 
tient miiy  have  a  diret't  ah'oholic  or  other  inel>riate  ancestiy  of  two 
or  more  generations  back,  he  need  not  despair.  Time  and  again, 
th«  writer  h«s  seen  cases  with  the  gravest  family  history  as  to 
inebriety  and  with  other  neurotic  family  trees  of  serious  import; 
yet  theso  handicJi{iped  pi^rsans»  though  they  have  been  confirmed 
in  their  alcoholic  intemperance  for  long  terms  of  years,  have  made 
a  g«Knl  recovery.  It  ought  to  lie  an  impenitive  obligation  binding 
on  th#»  conscientious  and  enlightened  physician  to  assure  his  ine- 
briate patients  that  their  cases  are  n<it  des  jierate ;  that  if  they  have 
inherited  fiome  weaknesses  they  have  also  inherited  other  strengths, 
and  that  if  they  follow  wise  counsel  they  have  goo<l  rejison  to 
ntpaet  a  permanent  cure.  In  no  one  part  of  the  medical  treatment 
of  the  inebriate  is  the  skilled  physician's  advice  more  urgently 
oatfed  for  Ujan  in  the  encouraging  of  the  despairing  patient  with  a 
skxottg  hope  ol  cure«  which  indeed  has  been  achieved  in  one-thiid 
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of  all  tbe  cases  which  hAT«  been  uiKler  ri»?ocmzed  aui]    jud 
medical  €fire. 

The  alcohol  hariiig  been  thoiooghlj  eliminated  and  its  puthol* 
cal  sequels  haTi]^  as  far  as  possible  been  i^iuaved  (in  a  i>i-<>poiiiou 
of  caees  these  can  be  redaoed  only  to  a  minimoai,  as  in  eirrhcM^d  Hver 
or  alcoholic  fatly  heart)*  the  exciting  and  preilisposiug  conditiotm 
which  have  been  found  to  have  contributed  to  the  disease  must  W 
grappled  with.  At  as  €Ariy  a  sla^  as  t>oe8ible  in  tlje  treatment  thii^ 
should  be  attended  to,  especially  as  regards  the  excitant  influences. 
Some  of  these  contributory  fact^irs  will  have  eeasetl  to  l>e»  in  new  siir- 
roondings,  as  in  the  case  of  inebriate  excitation  from  assuciation. 
A  wine  merchant  or  a  publican  who  is  continually  subject  to  t4^m]ita- 
tion,  or  a  commeivial  man  whose  business  lutercourHe  has  Ijeen  daily 
cemented  with  alcoholic  intoxicants,  will  at  once  l»e  freetl  from  these 
excitant  circumstances  in  a  home  or  retreat  where  no  such  li(|Uor8  are 
allowed.  But  tliere  are  other  exciting  causes  which  retjuire  looking 
after.  For  example,  idleness  should  be  corrected  by  setting  the  ine- 
briate patient  to  do  a  certain  amount  of  muscular  or  mental  work 
every  day,  the  i)hysician  ha\ing  tirst  determined  the  kind  of  occui^a- 
tion  best  adapteil  for  the  particular  patient.  Again,  if  rheumatism, 
or  neunistkenia  following  such  a  malady  as  enteric  fever,  or  sjiecific 
disease,  or  any  other  unhealthy  physical  condition  has  been  a  causa- 
tive factor,  appropriate  remedies  must  be  employed  to  improve  thes*^ 
diseased  conditions.  In  women  some  uterine  displacement  or  affec- 
tion, some  ovarian  complication  or  some  menstrual  disturbance  may 
have  been  a  chief  feature  of  the  causation.  In  such  cases  the  mis- 
placed or^^au  should  lie  rt^placed,  and  the  exciting  morbi^l  disturbance 
rectified.  In  this  connection,  massage,  electrical  stimulatinn,  Turkish 
and  other  baths  are  excellent  adjuvants  to  therapeutic  medication. 
It  has  been  chiimed  for  the  Turkish  bath  that  it  is  a  **  cure"  in  iteelf . 
There  could  not  l>e  a  more  mistaken  belief,  and  the  extravaj^ance  of 
the  claim  has  somewhat  lessenetl  the  rejiutidion  of  the  bath.  Hydro- 
pathy has  likewise  Ijeen  held  up  as  a  "cure"  on  equally  baseless 
v;rountl8.  Both  of  these  bathing  pi-ocesses  are  of  ine8tinia!>le  service 
wJien  moilerately  and  judiciously  applied,  in  combination  with  other 
remedies.  The  jjerspirative  elimination  of  unduly  retain€?d  waste- 
products,  the  flushing  of  the  emunctories,  and  the  sootliing  iniltience 
on  the  nervous  system,  of  the  hot-air  bath  and  tlie  wet  jiack  are  grate- 
ful and  useful  to  many  ineV*riates.  So  are  the  shower  bath  and  the 
ortlinary  cleansing  tepid  or  cold  bath.  But  these  must  lie  supple- 
mented by  treatment  directed  to  the  reparation  of  sound  Ihm\\\  brain, 
and  nen^e  tissue,  to  the  restoration  of  inhibitory  power,  and  to  tlie 
re'^btablishment  of  the  will.     In  no  single  process,  appliance,  or  drug 
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in  Ihsro  to  be  fonnd  n  s|>ei'itiir  for  alcohoUsnj.  tliou^b  If  oue  were  de- 
termilKM)  to  imKlaim  a  '^cure**  it  would  l>e  very  iinub  In^t^^r  aud  isnfer 
to  employ  »$uch  cijk^u  itirxles  of  tr«Mitiiiont  as  luitliiriK  luocesaes  tlian 
«nHwirU»fWHi  pi-ejiaratioiij^  which  uii^ht  or  laiKht  not  be  cuiiipoaed  of 
fioieot  and  thiiigenjii«  dnigs  iu  dimen  of  which  the  strength  was  not 
ksKJWU.  The  writer  is  mcnt  anxious  to  avoid  the  ini|>ut;ition  <>f  Jit- 
tetnpting  to  throw  tliscredit  on  Turkish  baths  and  hydro-ther«i>euties, 
wliirit  he  |ii"e«erib€ft,  and  from  whicli  he  has  denved  not  a  little  pleas- 
wm  mud  cfimfort  wheu  nttiieked  by  various  aihneiits.  His  intention 
In  tt>  loeata  their  true  phice  in  tJie  therapouties  of  inebriety.  Otie  of 
ibe  I'OEidpieuous  symptoms  of  aleobnlism  (more  pronounced  iu  the 
abobiilic  than  iu  any  other  form  of  inebriety)  is  a  failing;  regard  to 
rfUffg^lMtl  cleanliue88»  which  is  luost  marked  iu  women;  and,  as  in 
mekiQcLoUa,  one  of  the  first  hopefully  prognostic  signs  is  a  reawak- 
eocd  interest  in  personal  aldutirm.  Hence  the  great  importance  of 
iDHiiiting  on  Imths  Ix^iiig  taken. 

Th«?  preisiTiptioti  «>f  wholesome  good  food,  partaken  of  at  regular 
iioiuni  and  consume«l  slowly,  is  inn>oi'tint.  Though  it  may  seem  triv- 
ial, the  writer  has  seen  ocx'iisiou  to  direct  attentiou  to  the  state  of  the 
lec^ib.  Thorough  mastication  is  essential  to  projier  digestion.  What 
lias  alrPBdy  Iwf'u  stated  a1>oui  fcMid-stuffs  is  as  a[)plicable  to  the  con- 
iiticietl  recoustruction  of  the  8>  stem  and  the  renovation  of  i>ermanent 
brain  and  nerve  texture,  A  properly  selected  dietary  should  be  di- 
nrcted  fi>r  the  needs  of  eai-h  |)atieut.  A  man  doing  steady  muscular 
exeirise  re<|iiires  more  solid  fooil  than  a  woman,  merely  sewiug  and 
playing,  while  the  tendenei^ss  to  certain  other  maladies  call  for  the 
avoidance  of  certain  articleB,  such  as  sugar  in  diabetic  cases,  Dnigs 
dn  not  play  so  lejidiug  a  part  iu  the  latter  as  they  do  in  the  earlier 
«l^^  of  trpatment.  Yet  the  public  and  the  jiatieuts  generally  labor 
under  th«>  delusion  that  tli»*re  is  or  cau  l>e  no  medical  treatmeut 
wttlioiat  <imgs*  The  enlightened  physician  knows  that  medicines,  in 
tbi*  caao  of  the  inebriate  as  of  the  insane,  form  but  a  part  of  his 
Ibfampeutic  resources.  It  often  re*|uires  more  skill  to  withhnhl  than 
to  otib^r  phy«ic.  Yet  where  this  demand  is  manifest  (a  demand  typi- 
fied in  the  perwon  of  miners  in  certain  localities  in  Britain,  who  un- 
IfiM  "  '"  by  the  wtrinigth  of  the  physic,  as  in  fornn'r  times 

•hloc-i    1  the  lancet,  think  the  doctor  is  *'no  good'*),  it  is  uuMise 

to  relaao  tbi5  f^ftvchological  support  of  a  harndess  dose.     Such  pa- 
lieiita  are  iii>  .^  1  at  not  having  to  take  medicine,  that  the 

roliiial  of  it  li  ,  ir  «x)iritH  and  damps  their  hopes,  thereby 

affecting  the  prrvgnoHis  and  n^tarding  if  not  diminishing  the  proapect 
<*^    *  nre.     In  such  cases,  accordinglv,  the  writer  has  felt  if  his 

di  --ficrilje  ftom<<  usoftil  mu]  saf«*  tunic  in  Districted  doses,  and  lia-s 
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foimd  such  oombinations  as  the  foilowiog  o(  dev^ided  service :  In  pill, 
ferrona  sidpbale  and  compound  asafcBlida  pill,  of  each  gr.  4«  twice  or 
three  times  a  daj,  or  5  minims  of  dilnte  mtrcKmnriatic  at^id  with  in- 
fusion of  gentian,  orammonlated  tinctore  of  valerian  with  infusion  of 
calamba.  There  are,  however,  manv  cases  which  call  for  and  derive 
^reat  benefit  fn^m  loDg-<*oDtinne<l  modieation,  in  addition  to  air, 
exercise,  occm>fitiou,  ami  geueral  b^gieDie  meiiaures.  For  Bucb,  as  a 
geoeml  role,  bv  far  the  most  useful  remedv  is  some  pre{>aration  of 
strychnine.  One  minim  of  U<iuor  strrclinina}  or  gr.  ^  of  strycbuin*? 
nitrate,  or  strychnine  hydrobn^mate,  or  jJl^  of  a  grain  of  strycUuine 
araeniate  may  be  given  once  dailj.  Another  good  preparation  is 
cltlftle  of  iron  and  strychnine,  the  triple  citrate  of  iron,  quinine*  and 
stijchnine,  in  2-grain  doses,  twice  or  three  times  daily,  sometimes 
answering  well.  Nnx  vomica  has,  in  the  writer's  exi>erience,  been 
of  value,  given  in  5-minim  doses  in  an  acid  or  alkaline  mixture 
twice  a  day,  or  in  a  pill  in  the  dose  of  one-sixth  of  a  gnnu  of  the 
extract.  With  dilnte  nitric  acid  and  taraxacum,  nux  vomica  is  sp^ 
cially  valuable  in  a  large  proportion  of  cases  such  as  those  with 
hepatic  disturbance^,  and  with  jxitassium  bicarbonate  (in  Ix^th  sets  of 
cases  along  with  a  vegetable  bitter  infusion),  and  perhaps  |K^tassium 
iodide*  in  cases  with  a  rheumatic  diathesis.  With  strychnine  an<l  nux 
vomica,  other  combinations  are  indicated  for  other  disejise  tenden- 
cies and  complications.  A  strong  note  of  caution  should  be  hero  in- 
terposed. Even  such  moderate  doses  as  have  been  just  stated  slufuld 
never  be  given  for  a  long  time*  say  more  than  six  weeks  or  so,  with- 
out a  bre.ak.  Some  constitutions  seem  to  be  peculiarly  susceptible 
to  the  influence  of  such  potent  and  so  generally  useful  drugs  as  strych- 
nine, and  it  is  ju*licious  therefore  to  watch  the  effect  «>f  tbe  remedies 
prescribed,  to  note  their  characteristic  action  on  the  individual  patient 
(as  wben  strychnine  is  pushed  too  far,  depressing  the  nervous  system 
and  weakening  the  heart's  action)  apart  from  their  iutiuence  on  the 
disease  itself.  Even  when  such  a  powerful  drug  as  strychnine  has 
l>een  given  in  such  small  doses  as  gr.  j*^  once  or  t^vice  daily,  tlie  writer 
h/is  fount!  it  sometimes  advantageous  to  reduce  the  (lose  or  substitute 
a  less  risky  nerve  tonic  for  a  time.  W*ith  this  and  other  dmgs  some 
of  which  if  pressed  too  much  and  too  long  might  induce  nenous  dis- 
ordei-s,  IK)SHil»ly  iuclndiug  iusanity.  this  caution  is  necessary;  but 
even  with  dnigs  which  in  excess  would  praluce  probably  only  physical 
discomfort,  and  may  therefore  l>e  deemed  to  Xye  innocuous,  a  change 
is  occasionally  desirable,  many  medicines  losing  their  beneficial  in« 
ihience  after  a  time.  Among  a  multitude  of  medicinal  remedies  cou- 
tributiuK  to  the  rebnildiui4  of  liealtliy  brain  and  nerve  structure  many 
of  the  preparations  of  bark  and  quinine  hold  a  high  place,  while  go<xi 


■ 
■ 
I 
I 


TKE-^TMENT  OF  ALCOHOLISM. 


65 


I 


reHolta  have  also  been  claimed  for  calambii,  gentiaD,  eliu'etta,  auran- 
tiam*  llie  hypopliosplutes  and  hypophosphates,  phosphoric  prepma- 
iioiD0  ouch  as  dilute  pho8]>lioric  acid,  iron  aiitl  Diaogauese  combiDatiims 
of  whidi  liquor  mang3inf>-ferTi  peptotuitis  in  one  of  the  newest  and  Lest. 
Gold  18  apeciallj  favored  by  some  pb}  sieian^,  and  is  a  heigh tener  of 
oerre  tone,  in  the  writer's  opinion  inferior  to  strychnine,  arsenic,  and 
iroD,  or  even  ordinary  vegetjible  bitter  tonics.  Massage  is  useful  in 
a  sUMlll  proportion  of  ciises,  where  the  absence  of  muscular  exercise 
m  walking  (e«^i>eciany  in  the  <»pen  air)  cannot  l^e  enjoy edj  but  is  a 
poor  substitute.  Its  chief  value  is  seen  in  neurasthenic  females,  till 
they  have  recovered  so  far  as  to  be  able  to  have  jJ^destrian  or  ecjues- 
txisii  exercise.  Electricity  and  faradaisni  are  in  a  similar  category, 
of  sanrice  in  a  few  exceptional  cases  and  for  a  limited  time.  For  all 
of  ]Mitient8  and  for  all  the  varying  forms  of  the  disease,  clean- 
with  muscuhir  and  mental  exercise,  after  a  transient  period 
of  rest,  come  next  to  abstinence.  After  the  system  is  freed  from 
alcohol  and  its  8e<iuel*B»  the  recovered  muscular  energy  is  so  great 
that,  etti)ecially  witli  males,  it  is  l^est  directed  into  a  safe  channel 
by  hours  of  walking  exercise,  or  by  hard  manual  work  in  cari>enter- 
ing  or  at  the  lathe.  But  after  a  sboi-ter  or  longer  period  this  in- 
ifctme  accumulated  muscle-energv  is  ijuieted  down  to  a  steady  sup- 
ply. So  with  brain-force.  In  the  advanced  stage  of  revived  regular 
uonnal  i>fHly  and  brain  cai)acity  systematic  exercise  of  body  and 
bmiii  in  essential  to  the  |)ermanent  soundness  of  both.  Men  and 
women  present  difficulties  peculiar,  so  to  speak,  to  their  sexual 
dilTereiice.  The  f firmer  can  have  walking  and  riding,  manual  toil, 
and  manly  ejtercises;  tin*  latter,  walking  with  Hghter  occupations 
sock  SH  sewing,  wocxi-can  ing,  and  the  like.  Both  sexes  can  read, 
write,  draw,  luiint,  phoUigraph,  y)lay  on  musical  instruments,  and 
so  oD.  Among  the  mechanical  classes  and  the  i>oor,  inebriate  men 
can  dig,  ganien,  do  house  dfcorati  ug,  an*!  other  remunerative  work* 
while  inebriate  women  can  wash,  iron,  knit,  sew,  and  do  housework, 
and  a  buttdnxl  other  light  duties.  Alike  for  rich  and  pooT,  it  is  of 
the  first  importance  that  they  do  not  lead  an  itlle  life,  the  old 
prorerb  l^eing  true,  that  "the  de\-il  tempt^^  a  busy  man,  but  the 
idle  man  tempta  the  devil."  The  methodical  wcupying  of  the  mind 
with  the  performance  of  daily  duties  is  the  only  effectual  means  of 
with<lmwing  the  inebriate  from  his  morbid  lirf>oding  over  his  mis- 
dertJM  and  mii*eries,  and  thus  ixnverfully  aiiling  in  making  him  once 
laoie  **a  whole  roan"  in  fair  fiossession  of  self-restraint  and  inhibi- 
laoti.  Tril»aceo,  esjiecially  when  smoked,  has  l)een  stated  to  have 
Qfieful  in  the  treatment  of  alcoholism,  most  Homes  allowing 
pretty  fn»o  license  in  smoking.  It  cannot  be  denied  tliat  there 
Vol.'  ilL-5 
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are  alcoholic  inebriates  who  can  for  the  moment  stave  off  a  paroxysm 
of  inebriate  impulse  or  crave,  some,  if  they  can  smoke  for  an  hour  or 
two,  actually  blunting  the  drink  impulse  or  crave  till  it  has  subsided; 
but  this  transient  benefit  is  secured  only  in  a  very  small  proportion 
of  alcoholists,  and  is  dearly  purchased.  While  tobacco,  even  to  those 
who  are  thus  soothed  by  it,  procures  temporary  relief,  it  is  apt  on 
most  patients  to  inflict  considerable  substantial  injury.  There  are 
many  exceptions,  male  and  female,  who  appear  to  thrive  on  tobacco; 
but  as  a  rule,  particularly  in  inebiiates  of  neurotic  origin,  depression 
is  an  after-consequence,  and  the  heart's  action  is  enfeebled.  In  some 
cases,  the  cardiac  and  nen  ous  depression  induces  a  tendency  to  faint- 
ness  which  calls  for  a  recurnl>ent  posture  and  prompt  stimulation  by 
hot  coffee  or  hot  water  with  a  little  ginger,  or  the  application  of  heat 
to  the  feet,  most  intense  if  the  patient  has  been  smoking  on  an  empty 
stomach.  To  all  such  cases  tobacco  should  be  strictly  forbidden. 
Others  have  their  digestion  disordered,  their  throat  congested,  or 
tlieir  vision  impaired.  To  these  also  smoking  should  be  interdicted. 
The  routine  practice  of  permitting  smoking  is  more  honored  in  the 
breach  than  the  obsen-ance.  If  allowed  at  all,  at  best  a  doubtful 
practice  requiring  close  observation  of  the  effect  i)roduced  on  each 
I)atient,  smoking  should  he  regulated  by  the  physician  according  to 
the  condition  of  the  smoker.  Acknowledging  to  the  full  an  occasional 
temporary  assuaging  of  the  inebriate  paroxysm  in  a  few  cases,  the 
writer  is  of  opinion  that  even  for  this  purpose  a  more  innocent  remedy 
may  be  found,  and  that  the  use  of  tobacco  has  no  legitimate  place  in 
the  curative  treatment  of  alcoholism,  while  tending  on  the  whole  to 
retard  convalescence.  The  only  defence  of  a  jiermission  to  use  to- 
bacco in  such  cases  seems  to  him  to  lie  in  the  lessening  of  the  dis- 
comfort to  alcoholic  inebriates  who  have  been  tobacco  users. 

It  will  have  been  observed  that  the  writer  has  indicated  only  the 
lines  on  which  sound  treatment  can  be  based,  with  suggestions  as  to 
the  proper  application  of  medicines  and  remedies.  No  one  pharma- 
ceutical combination  or  curative  process  or  therapeutic  adjuvant  is 
suitable  for  all  cases.  To  be  intelligently  treated  each  case  must  be 
studied  by  itself,  apart  from,  as  well  as  in  comparison  with,  other 
cases.  The  mixed  forms  of  the  disease  of  narcomania  present  an  end- 
less variety  of  symptomatic  combinations,  while  the  idiosyncrasies  of 
many  an  individual  constitution  are  so  mingled  with  the  alcoholic 
phenomena  as  to  constitute  a  puzzle,  the  unravelling  of  which  de- 
mands a  patient  and  accurate  study.  This  unravelment  once  accom- 
plished, by  a  correct  diagnosis  having  been  arrived  at,  the  scientific 
physician  will  be  in  a  position  to  ai)ply  the  resources  of  the  "  art  of 
healing"  best  adapted  to  the  case  under  obsei'vation.     In  aU  cases  the 
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treatmeoi  will  not  be  complete  unless  the  highest  {jaii  of  the  patient 's 
OAtore  receive  due  atteotion  throughout.  The  reason  ou^ht  to  he 
enlisted  in  the  tre^itment,  which  is  l>est  attempted  by  .sound  temluDg 
eooei^rmng  the  fallacy  of  the  prevalent  belief  in  all  classes  of  society. 
in  the  virtues  of  alcohol  as  a  l)everage,  and  c-oncerning  that  potent 
drut*'ji  lieiinmbiiig  influeuce  uii  tht*  senses,  its  nnderminiug  action  in 
struetuially  <legrading  organ  aod  tissue,  its  irritant  iullaniniatiou  of  the 
texture  of  vital  organs,  its  riotous  disturbance  of  function,  its  dimi- 
nution of  muscular  fxjwer,  and  in  many  cases  its  demoniac  possession 
of  the  entire  man.  He  shoukl  be  esi>ecially  grounded  in  the  tnith  as 
to  tbe  non-necessity  and  valuelessness  of  alcoholic  intoxicants  as  an 
article  of  ordinary  diet.  No  pains  should  V>e  spared  to  impress  on  him 
tlie  need  for  his  jiersLstent  abstinence  from  all  intoxicants  as  long  as 
be  Uvevf ;  and  all  the  influences  of  culturei  music,  and  the  fine  arts,  of 
li!    "  1  morality  and  pui*<>  undefiled  religion,  should  l>e  enlisted 

let  ,/ hen  self-respect  and  fortify  volition  and  inhibition.     Alco- 

bolifliQ  should  be  treated  at  an  early  stage  of  the  disease.  In  chronic 
aleobolic,  as  in  chronic  plumbic,  i^oisoiiing,  the  cumulative  effects  of 
the  poison  necessarily  inci-ease  with  tlie  duration  of  the  poisonous 
prorei^s.  As  Lallemand,  Perrin,  and  Duroy  have  shown  by  their  ex- 
p-  ^   ale«»hol  has  a  tendency  to  accumulate  more  in  the  liver  than 

ill  !n»r  organ,  and  accordingly  the  liver  is  the  organ  which  ywr 

tJutiknct  has  disclosed  on  post-mortem  examination  distinct  alcoholic 
lesions.  The  brain  and  nervous  system,  too,  are  more  injuriously 
nffeeieii  the  longer  this  brain  and  nene  poison  is  employed  in  poi- 
eooing  nerve  tissue.  Besides  all  this,  repeated  acts  and  states  have 
atemdoncj  to  leave  iKdjind  them  a  memory  which  develops  intt)  auto- 
nnlie  performances  done  practically  without  conscious  intention.  In 
«ddttirm  tlien*  is  the  ami^thetic  nantotiziug  property,  inherent  in  alco- 
hol and  it  '  iate  congeners,  of  creating  an  appetite  for  a  fresh 
supply.  I  V*  wlien  alcc»holism  assumes  a  chronic  character  it  is 
thi!  more  difficult  of  cure  tlie  longer  has  Ijeen  the  accumulation  of  the 
norliid  distnrl  >nd  tissue  changes.  It  is  a  much  more  arduous 
niKleTtBkins  o  >  rlhm  Uy  treat  an  alcoholist  of  ten  to  twenty  years' 
stAnding  tlian  of  from  one  to  three  years*  standing.  Hence  treat- 
weak  sbould  \ny  applied  at  «-«  early  a  stage  as  ]H>ssibk%  an  axiom 
which  most  alcoholist^  anil  their  relations  fail  to  act  u]»on. 


Ginger,  Eau-de-Colnfjne^  and  Lavender  Jnehriciy. 

EUbitusl  indolgers  in  excessive  quantities  of  ginger  alcoholic 
piYpemtionSr  eau-de-Cologne,  and  laveutler  are  all  pnu^tically  alcoliol- 
And  Uif^  pathological  ^fleets  kA  each  of  these  drugs  are  those  of 
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alcoliol  pc»i8onin^,  slightly  nnx^litioii  by  the  properties  of  the  particu- 
lar preparation,  in  the  same  way  though  to  a  lesser  degree,  as  the 
effects  of  ulcdholism  are  modified  by  the  particular  beverage;  for  ex- 
ample, beer  has  uot  finite  the  same  action  as  whiskey,  brandy,  or  ab- 
sinthe, tlioiigh  all  these  four  liquors  are  productive  of  alcoholism. 
Alcoholic  ginger  prefiarations  are  the  tiK>st  iiijurious  of  these  three 
8ul»-varieties  of  alcohoIisDi.  Tlie  form  in  which  this  drug  is  onlinarily 
consumed  is  essence  of  ginger  (tinctura  ziugiberis  fortior,  B.  P.),  a  spir- 
itnoiis  preparntinn  of  nearly  twice  the  alcoholic  pc*t<_'ncy  of  brandy,  or 
whiskey,  coiitaiiiing  84  per  ceut.  of  absolute  alcohol.  The  writer  has 
seen  several  cases.  One  male  case  was  a  barrister  (with  immediat© 
paternal  alct)hf>lic  heredity)  who  had  ))eeD  a  periodic  alcohol ist  for 
twelve  years.  He  httterly  suflered  so  acut^i'ly  fr(»iii  gHstralgia  and 
mental  depression  as  to  all  but  drive  him  to  suicide;  but,  finding 
temporary  relief  from  essence  of  ginger  he  insensibly  became  ad- 
dicted to  "ginger  driuking."  He  Ix^gan  with  ten  drops  occasionally 
and  in  three  yeai"s  advanced  to  one  pint  i>er  diem.  Wliile  the  prior 
alcnluilit'.  inel>riety  was  periodical  and  social,  the  latter  giuger-with- 
alciiln>l  iudulgence  was  constant  and  solitary.  Even  ia  court^s  of  law 
he  indulged  furtively.  In  the  alcoholic  period  he  sutfered  less  pain 
and  lost  his  suicidal  melancholia,  tliough  his  narcoinaniacal  slavery 
becjime  more  confirmed.  The  i>athological  chain  (4  events  in  this 
case  was  neurasthenia,  brain  and  nerve  exhaustion  from  ment^d  over- 
work, combined  with  insufficient  air  and  bodily  exercise.  Atony  of 
the  gastric  nerves  was  the  result,  with  alcoholic  i)artial  destruction  of 
the  mucous  membrane  of  the  stomach,  cji using  neuralgia  in  that  re- 
gion- As  a  cartoiuative  the  ginger  comforted  that  organ,  while  the 
increiised  alcoholit?  streugth  eidianced  the  alcoh<»lic  anaesthesia. 
Female  cases  have  exhibited  a  similar  history  in  the  main  features. 
though  in  some  ciises  there  had  Ix^en  no  gastric  trouble  l>eyond  dys- 
peptic tliscomfort,  and  in  a  few  othem  no  special  stomach  derange- 
ment. Tlie  chief  symptom  in  females  wfis  a  feeling  of  a  constant 
gnawing  in  the  pit  of  the  stomach,  generally  from  frfHjuent  "nips"  of 
ardent  spirits  with  excessive  drinking  of  strong  tea.  Other  ginger 
alcoh«>lic  preparations  are  prepared  with  cheap  spirits,  sometimes 
involving  the  consumption  of  the  heavier  alcohols  with  their  added 
poisitDous  effe4!ts.  Me  thy  lie  alcohol  (wtM)d  spirit)  is  itit^n  emjjloyed 
on  ecouomical  grounds,  and  is  cpiicker  in  producing  intoxication  than 
ethylic  alcohol.  Crothei-s  has  noted  in  the  United  States  that  females 
go  on  from  ginger  Uy  purely  alcohoHc  indulgence,  ginger  addiction 
haviug  been  the  forerunner  of  alcohol  addiction.  In  Britain  the 
¥nriter  has  observed  that  both  sexes  begin  with  alcoholic  dnnks  and 
end  with  ginger  alcoholic  compounds.     The  quantity  consumed  by 
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gfaj^eristM  is  »i>iut^timr«  so  large  tbai  one  AmericaD  druggist  .sold 
|o  a  dozoQ  ref^lar  cui3tomer»  from  one  quart  to  two  gal]oa>»  wet^klv . 
Tbe^e  *k'oliolic!, ginger  liquids  must  not  \x\  put  in  tbe  same  cat*^gurv 
with  the  increjifting  wupply  of  non-intoxicant  l)f'veragi-K  slightly 
flnirorEHi  wiili  ginger,  which  are  to  many  persons  an  agreeahle  warm- 
ing pefreflhing  drink»  especially  in  winter,  not  only  enabling  one 
to  witlkHtivud  the  alfoholiTave  hut  also  helpful  in  the  cure  of  a  con- 
Bidarable  prof>ortion  of  inebriates.  Ginger  inebriety  is  more  general 
in  the  United  Stiites  ihiin  in  Britain  and  elsewhere,  hut  in  the  tatter 
country  it  is  also  on  the  increase. 

Gtfmrum  iu1di<*tiou  is  a  more  adviuiced  form  of  alcoholic  iudul- 
gi^ncH*.  The  aJrohoHc  tincture  is  taken  constantly  and  in  large  (juan- 
titiefi,  as  by  an  inebriate  officer  in  the  British  army,  aged  foily-six, 
who  after  having  drunk  to  excess  for  many  years  became  so  inveter- 
ate a  capsicum  tfiker  that  he  added  tincture  «)f  ea{)sicum  to  every 
drailght  of  intoxicating  li<iuor,  and  to  liquid  dietetic  dishes  such  as 
soup.  The  giLstric  depravity  indut^d  by  the  capsicum  in  combinar 
iif>D  with  the  alcohol  so  changed  his  disposition  that  the  erewhile 
cbeer}%  active,  lively,  amiable  companion  became  prematurely  aged, 
a  wrelehetl  mehincholy,  snappish  misanthrope.  Thus  a  drug  which 
1A  i*xce*Hlingly  useful  in  the  treatment  at  cert*iin  sta^i^es  of  alcoholic 
iw^brioty  in  men  exiwjsed  to  the  air  in  w^et  weather  and  irregular  in 
eatings  becomes  to  some  inebriatea  the  means  whereby  they  indulge 
in  intoxication. 

EnH'Jf-Cf>i*f*jrit'  is  another  strongly  alcoholic  preparation  which 
18  a  coDTeuient  and  easily  taken  intoxicant  As  it  is  en  rh^h  on  a 
lady's  t4»ilct  tjdde,  its  y>res«'nce  there  does  not  excite  suspicion,  and 
nnfortunately  the  readiness  with  which  it  can  be  taken  on  a  piece  of 
sugar  odds  to  its  seiluctiveness.  It  is  at  first  usually  taken  in  this 
way,  but  many  w«»men  are  so  addicCed  to  its  internal  use  that  this 
tat^de  is  not  satisfying  enough,  so  they  diiuk  it  by  the  spoonful  with 
atMl  nometiraes  without  water.  North  America  and  Britiiin  are  the 
Cfnmlries  where  ejin-de-cologn*^  is  most  extensively  employed  as  an 
iii|i>xicant  In  the  latter  country,  especially  in  lai:ge  cities  and 
among  iho  wealthier  families,  the  spre^ul  of  tliis  variety  of  spirituouis 
UKlillgiraKse  has  attracteil  considerable  attentif>n.  In  the  rapidly  in- 
emuniiK  df^mands  of  fashinnable  siniul  ibiiies  with  tlie  tremen<lous 
tmntvm  overtitniin  and  consecinent  exhaustioHt  a  resorl  to  eau-de- 
nr*t»gnft  <wmr^  '^  ^i>n\^u^nir\  if  fictitious  stiinuhis,  imparting  U^  the 
WMited  boalaaa  and  the  jaded  gnests  an  animation  for  a  time,  which 
ifl  wekomed  by  both.  The  result  is  as  ilisastrons  to  the  physical 
iMallll  aa  it  ia  ko  often  the  overture  to  a  career  of  inebriety.  Young 
Ifirb  are  aapecially  liable  to  Ix'  under mim^l  in  health  and  sobriet^\  iu 
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this  way,  while  elder  matrons  too  have  thereby  become  alcoholic 
wrecks.  This  addiction  is  also  i)enetrating  into  the  ranks  of  domes- 
tic women  of  a  physically  or  mentally  feeble  tyi>e,  who  are  unequal 
to  the  worries  and  cares  of  a  large  household.  Women  often  begin 
and  go  on  witli  eau-de-Cologne  for  a  long  time  before  they  take  any 
other  intoxicants,  but  usually  advance  sooner  or  later,  unless  they 
abandon  the  use  of  alcohol  altogether,  to  spirituous  beverages.  The 
essential  oils  which  it  contains  are  said  to  add  to  the  alcoholic  mis- 
chief on  the  organism. 

Lavender  essences  are  also  used  for  puri)ose  of  alcoholic  indul- 
gence, though  as  yet  only  to  a  comparatively  trifling  extent,  and  are 
generally  drunk  when  ordinary  inebriant  drinks  are  not  available. 

Morphinism. 

Morphinism  and  opiumism  present  characteristics  somewhat  diflfer- 
ent  from  alcoholism,  though  morphine,  opium,  and  alcohol  have  the 
common  property  of  establishing  a  hold  on  the  organism,  especially 
on  the  nervous  system.  They  all  have  the  power  of  creating  an  appe- 
tite for  themselves  which  has  an  imperious  tendency  to  dominate  the 
life  of  their  victim.  Opium  is  a  narcotic  poison,  acute  poisoning  by 
which  is  the  cause  of  a  considerable  number  of  deaths,  in  England  and 
Wales  alone  171  having  been  reported  as  taking  place  in  1891.  When 
an  excessive  dose  is  taken  by  a  novice  the  first  sensation  is  of  pleasant 
exhilaration,  which  is  succeeded,  usuaUy  after  a  brief  space,  by  a 
weary,  languid,  heavy  oppressed  feeling  of  drowsiness  with  an  over- 
powering tendency  to  sleep,  and  an  utter  inability  to  do  anything. 
At  this  stage  of  opiate  intoxication  the  person  may  be  momentarily 
aroused  by  a  loud  noise,  but  immediately  again  drops  off  to  his 
stuperose  sleep.  Later,  when  coma  with  stertorous  breathing  super- 
venes, he  cannot  be  roused.  The  pui)ils  are  nearly  always  unduly 
dilated,  though  at  first  they  may  be  temporarily  contracted,  and  are 
insensible  to  light.  Though  often  lit  up  with  a  warm  glow  to  begin 
with,  this  color  gradually  dies  out  of  the  face,  which  assumes  a 
blanched,  ghastly,  peaceful  look,  the  ghastliness  increased  by  the 
heaviness  of  the  eyes  and  lividity  of  the  lips.  The  pulse,  at  first 
small,  rapid,  and  irregular,  with  hurried  breathing  and  warm  perspir- 
ing skin,  as  coma  sets  in  becomes  full  and  slow;  the  respiration, 
which  is  now  stertorous,  being  also  measured  and  slow,  with  pale  aud 
cold  skin.  Very  rarely  there  is  purging,  oftener  emesis  which  is  a 
hopeful  sign  of  recovery  if  it  occur  before  absorption  with  the  conse- 
quent stupor.  One  of  the  most  characteristic  symptoms  is  copious 
perspiration,  even  though  the  skin  is  cold  to  the  touch.     The  other 
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maexMooB  are  generally  arrested.  Oa  reoovery  there  are  HiekBess, 
vomiliag,  cephalalgia,  anorexia,  and  a  feeling  f>f  iudeseribable  languor 
mad  pornrerlessnesB.  Tlie  temperature  is  raised  in  the  early  stfige*  bnt 
befofe  death  takes  pkee  is  subnormal,  never,  however,  sinking  so 
hm  as  in  fatal  cases  of  acute  alcoholic  poisoning.  Generally  l)efore 
m  t»M  termination  there  are  muscular  tiahl»iness  and  relaxati<m  of  the 
apiiiiicters,  dropping  of  the  lower  jaw%  a  thready  pulse,  and  pupillary 
UMMiisibility  to  light.  In  some  cases  there  is  said  to  be  a  loud  mu- 
eaoB  imttle  in  breathing,  with,  esi)ecially  in  children,  convulsions  (Tay- 
lor uicl  Stevenson).  Usually  the  lemling  symptoms,  with  the  opiate 
odor  of  the  breathy  are  su^oieut  to  point  to  opium,  but  contraction 
of  Ibe  pupils  ia  also  seen  iji  apoplexy  (sometimes  only  of  one,  at  other 
tiiDefl  of  both  pupils,  as  in  apoi^lexy  of  the  pons),  and  to  a  less  degree 
in  poisoning  by  carViolic  acid,  the  latter  lieing  disoriminated  by  the 
odor  ami  by  the  condition  of  the  mouth.  The  greatest  difliculty  is 
asperienced  in  the  comatose  stage  common  to  all  these  three  coudi- 
tiooa,  as  well  as  to  others.  From  forty  to  fifty  minutes  is  probably 
tfio  average  interval  before  symptoms  of  poisoning  show  themselves, 
but  the  writer  has  seen  a  patient  drowsy  and  stupid  in  eleven  minutes, 
while  ciocasionally  hours  (fourteen  hours  in  one  case)  have  been 
known  to  elapse.  Generally  the  poison  is  more  rapid  in  effect  when 
awaUowed  in  a  tiuid  form,  still  more  so  when  injected  under  the  skin. 
On  post-mortem  examination  the  most  general  appearance,  not  al- 
ways present,  has  been  vascular  congestion  of  the  brain  and  its  mem- 
tifBoe.  Effusion  into  the  ventricles  has  mostly  been  absent.  Some- 
linMss  there  has  lieen  a  darkish  hue  of  the  blocKl  and  even  of  the  gas- 
tric rancoufi  membrane.  On  the  whole,  api>earauce8  distinctive  of 
cipsimi  poisoning  have  been  absent.  8te\'ensou  has  known  three- 
fourths  of  a  grain  of  solid  opium  kill  an  aged  woman.  On  the  other 
hand  the  nvTiter  has  known  recovery  from  very  large  doses  when 
vomiting  fK'curred  stwtn,  either  spontaneously  or  induced.  Oi^ium  is 
specially  fatal  to  children.  An  infant  seven  days  old  died  in  eighteen 
hours  from  one  minim  of  laudanum.  According  to  Taylor  and  Ste- 
feitfion,  in  fatal  cas*?8  death  usually  tJikes  place  in  from  six  to  twelve 
honni,  but  has  occurred  within  an  hour. 

Mf»rfthitie  Inking  the  principal  alkaloid  of  opium,  what  has  just  been 
stated  of  opium  is  generally  applicable  to  tliis  ct>astituent  The  symi)- 
toms  may  mantfi^t  themselves  in  two  to  three  minutes  when  the  drug 
has  been  taken  hypoilemiic4illy,  and  in  four  t^  tive  minutes  after  it  has 
bean  awaQowed  in  solution.  Congestion  of  the  face  and  hands  with 
A  gieaAer  leiidency  to  convulsions  (though  these  are  often  absent)  are 
Sltp**radded  to  thi?  onlinjiry  symptoms  of  poisoning  by  opium.  The 
poise  is  more  aueertaiu  and  iiregular  in  acute  morphinism.    One  grain 
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f)f  li>'druclilorate  of  mor[)liiiie,  aduiiniateretl  hy  mouth  and  under  the 
akiu,  ban  killed  a  healthy  aiUilt.  Th**  |KKst-iiif>rteni  apiiearances  are 
similar  to  thosf^  after  oi>iiiin  poiHOiiiMg.  Traces  of  opium  and  mor- 
pliine  have  only  ocoaBiooally  been  found. 

In  the  ohronio  opiuminm  and  morphinism  of  opiomauiiu^H  and  mor- 
phinomaniacB  those  hal>itual  users  gradually  act'iistora  themHolves  to 
enormmia  d(»HKS  without  any  ajjparent  iinTiiedial4^  It-thal  effiM/t.  The 
writer  hiis  known  a  pint  of  laudanum  to  be  taken  by  an  adult  female 
daily ;  and  in  tlie  same  timo  ono  hundred  and  fifty  plains  of  solid  n]>ium 
in  divided  doses  of  thirty  graiuB  eai*h  by  a  male.  In  another  iimle 
case  sixty  grainti  of  Lydroeldorate  of  morphine  were  injecte-d  daily. 
These,  however,  are  exceptional  cases  in  which  the  indiili^ene^^  has  been 
extended  over  a  term  of  yeam,  the  quantity  having  been  very  gradually 
incraased.  The  bulk  of  chronic  opium  and  morphine  ilevoteeH  have 
advanced  to  the  following  daily  (piantities  on  an  average:  tinetnre  of 
opium  fully  an  ounce,  opium  about  tliirty  grains,  morphine  salts 
about  eight  grains,  A  single  womjiu  of  thirty  regularly  drank  one 
and  one-half  ounces  of  laudanum,  frecjuently,  for  a  sp^ll  of  a  week  or 
more  taking  ui>  to  thi-ee  ounces  every  day.  The  wife  ai  a  mediod  mnn, 
forty-five  yeana  of  age,  for  seven  months  drank  one  and  three-* juarter 
ounces  dail^-,  e<piivalent  to  the  soluble  parts  of  fift.v -seven  grains  of 
solid  opium.  A  married  lady,  aged  forty-six,  drank  daily  seven 
ounces  of  a  mixture  compose<l  of  e(jual  parU  of  hiudanum,  spirit  of 
lavender  and  sjiirit  of  chloroform.  An  adult  aged  tifty,  for  years 
consumed  every  day  two  and  one-half  ounces  of  laudanum  and  one 
and  one^half  cmnces  of  paregoric. 

The  fHtfhohnjij  cif  opium  presents  differences  from  that  of  alcohol. 
In  chronic  alcoholism  the  fxjst-mortem  ap]>earances  are  signiticant  of 
profound  and  widespreiid  |)athological  inflamiuatory  changes,  of  stnic- 
ture-destniction.  tissue-degradation,  and  connective-tissue  prolifera- 
tion. In  chronic  opiumism  usually  the  textural  destruction  and  tissue 
inMammatory  degenerations  are  practically  absent,  while  tlie  dispro- 
{K>rtioQate  til.>rous-tis8ue  redundancy  is  comparatively  slight.  The 
liyperfomic  condition  of  the  bniin,  lungs,  liver,  kidneys,  and  bowels, 
and  occasional  extraviisations  of  blfMrnl  sometimes  descriliod  as  having 
been  present,  with  at  times  inflamed  or  suppurating  lymjjhatic 
glands,  are  usually  traceable  to  morbid  affections  apart  from  and 
concurrent  with  morphinism,  tlKmgh  thecerebml  anaemia  is  a  sign  of 
opiate  tissue-8tar\'ation.  The  paleness  of  the  heart  muscle  noted  by 
Levinstein,  with  occasionally  cardiac  hypertrophy  and  fatty  heart 
ol»served  by  Hirschfield  in  two  cases,  are  also  <*onditions  arising  from 
functional  innutrition.  The  ac-^HUints  of  spinal  cord  granular  degen- 
eration have  been  too  vague  for  acceptance.     In  alcoholism,   too, 
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there  is  frequently,  especially  in  beerHlrinkers,  an  excess  of  fat;  in 
opiomism  an  entirely  opposite  condition— a  complete  absence  of  it. 
The  shranken  and  wiisted  vessels  with  the  textiiral  atrophy  are 
msiire  sign  of  innutrition  and  tissue-stanza tion,  explaininji;  and  ac- 
CCMmiiiig  for  the  shrunken  and  emaciated  appearance  of  many  opium 
mebriates.  In  a  very  small  proportion  of  examinatioim  l>y  tlif^  ^vTtter 
Iraoes  of  renal  dise^ase  have  been  found,  but  the  proi>ortion  is  so  small 
(probabl^r  not  four  per  cent.)  as  to  be  fairly  attributable  to  renal 
troubles  existing  prior  to,  or  iudei)endent  of,  opium  iiddiL'tioii,  This 
renuurkable  difference  between  the  post-mortem  appearances  of  chronic 
aleohoUsm  and  those  of  morphinism  is  clinicfilly  repi^esented  during 
life,  aa  there  is  no  peripheral  neuritis  ohaenetl  iu  pure  morjihinista. 
Other  organic  lesions  which  are  ordinarily  promiueut  on  inspection 
of  the  bodies  of  chronic  alcoholists  are  usually  conspicuous  by  their 
absence  fnuu  the  dead  bodies  of  opium ists;  such  are  cirrhosis  of  the 
liver  and  kidn*^ys,  tliickeuiug  or  thinning  and  erosion  of  the  gastric 
macous  membrane,  and  fatty  heart.  In  addition  to  this  difference  in 
physical  degradation,  jiu(>ther  striking  distinction  lies  iu  the  paraly- 
zaut  actictn  of  alcohol.  Opium  and  morphine  may  rarely  be  contribu- 
tory factors  in  the  induction  of  paresis,  but  they  have  no  direct  panilyz- 
ini;  influence  on  the  nervous  system.  On  tho  other  hand  alcohol  is  a 
paralyzant  from  first  to  last,  its  injurious  march  throughout  being,  in 
tiie  ©xprefflaive  language  of  Lauder  Brunton,  one  of  progressive  paraly- 
•Ul.  As  there  are  n«>  pr>st-mnrt^m  signs  r >f  irritition  jind  iuflurama- 
ftioii  and  DO  corresponding  intiammatory  symptoms,  as  a  rule,  ^iuring 
Kfe,  in  the  |^»ereou  addicted  to  opium ;  so  there  is  not  in  him  generally 
the  tendency  tt>  violence  which  distinguishes  so  many  alcoholists, 
TUe  charges  of  criminal  violence  brought  bcfoi^e  magisti'ates  are  ac- 
cordingly few  in  opium-taking  communities*  in  comparison  with 
aiiailar  occusatiotm  in  countries  where  iilcoholic  l>everages  are  the 
KenenJ  means  whereby  intoxication  is  attained.  The  same  is  true 
of  raental  diseases,  inclusive  of  insimity,  which  are  the  product  of 
brain  irribitiou,  disturbance,  and  «legeneration.  Both  opium  and 
alcohol  by  their  narcotizing  anaesthetic  iiiHuence  l>enumb  the  nervous 
capacity  and  deiulen  sensation,  while  undermining  by  stan^ation  the 
rital  fwjwers  and  the  intellectual  faculties,  with  a  consequent  de- 
prafiMl  mc»ra1  sense.  The  narcotic  hold  on  the  nervous  system  is  8t> 
toQcb  greater  with  opiumists  that  they  are  more  difficult  to  cure  than 
aloohoUata*  Yet,  bt^sides  this  atrophic  physical  wasting  common  in 
fmryini^  degree  to  both  poisons,  alcohol  exeHs  «  directly  degenerative 
ilifltu^ce  on  mind  and  moral  sense  by  the  pathological  action  set  up 
!»  '  '  He  «iMHnal  aHinity  for  the  nervous  fluid.  Thus  it  is  that 
^i  •lj«vlism  is  an  orgauic  and  functional  malady,  morphinism 
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(uDder  wliit'li  t<Tiii  opiumism  may  be  indudod  Jind  vice  versa)  \h  prao- 
ticfilly  a  disease  of  function  only.  The  funrtioual  deraii(^emeni*4  of 
alcohol  and  opium  (and  morphine)  are  somewhat  opposite.  In  the 
main  the  early  inHuence  of  alcohol  on  the  jt^euerative  function  18  in- 
flammatory and  excitant*  esi^ecially  iu  the  male;  while  in  the  female 
alcoholism  leads  only  indirectly  to  exeifcitiou  and  oc^uiHioiially  mlvei*He- 
ly  to  fertility  by  provokiUK  meuorrha^ia,  post-partiiui  hemorrhage, 
and  auhinvohitiou  of  the  uterus.  In  over  sixty  jjer  cent  of  the  writer'H 
cases  of  uterine  lieiiKtrrhage  of  all  origins  except  cancerous,  alcoholic 
irritiitiou  has  been  the  funs  et  orlijo  mali  On  the  contrary,  by  its 
depressant  influence  on  the  ^^eueraJ  nervous  system  ami  ou  the  special 
nerve-centres,  opium  is  a  common  cause  4)f  impotence  in  men  and  of 
sterility  in  wonien,  \ariUty  and  reproiluctive  ca[jacity  usually  return- 
in*?  after  the  abandonment  of  the  opiate  narcotic.  Vital  temperature 
presents  a  characteristic  difference  in  the  operation  of  the  two  poisons, 
alcohol  exhibiting  a  strooK  tendency  to  lowering,  and  opium  to  rais- 
ing, the  temperature  of  the  living  body.  These  general  differences  in 
the  effect**  of  these  uiircoties  ou  human  lieings  are  to  a  considerable  ex- 
tent represented  iu  transmissions  to  progeny.  The  intluence  of  hered- 
ity is  not  nearly  so  obseiTable  in  opiumists  as  in  alcoholists.  In  the 
writer's  experience  there  has  been  a  family  history  of  aU-ohoUsm  or  an 
allied  neurosis  in  a  little  over  one-half  of  the  alcoholic  cases,  but  only 
in  leias  than  one  per  cent,  of  the  opium  cases.  This  exijerience  must, 
however,  lie  subject  to  the  important  cousideration  that  his  practice 
has  been  principally  among  Anglo-Saxons,  who  have  so  recently  taken 
to  opium  indulgence  that  there  has  not  been  time  for  opiate  hered- 
ity to  manifest  itself,  nearly  all  the  cases  having  lieen  the  only  exam- 
ples in  the  family.  But  even  in  Eastt?rn  countries  opiate  transmission 
has  not  lieen  scientifically  recorded  as  having  occurred  in  a  large  pro- 
}>ortiou  of  cjww^s.  There  are  apparent  exceptions  to  this,  but  these 
may  iu  great  measure  be  accounted  for  by  local  exciting  causes,  such 
OB  malarial  conditions^  as  over  certain  regions  of  a  moist  and  swamiiy 
character  the  {lopulation  have  long  l>eeu  o]>ium  usei-s.  In  England, 
in  some  of  those  localities  which  have  l>een  drained,  the  opium  indul- 
gence has  vanished  with  the  malarial  troubles.  Over  many  Eastern 
areas,  also,  opium  has  long  been  resorted  to,  to  stay  hunger-crave 
arising  from  the  general  st^ination.  A  peculiar  symi^tom  common  to 
alcohol  and  opium,  often  present  where  both  substances  are  heavily 
indulged  in,  is  cardialgia.  Tins  symptom  is  seen  more  frerpiently  iu 
periodic  than  in  constant  inebriat^^s,  setting  in  within  a  couple  of 
days,  or  even  sooner,  of  the  beginning  of  an  alcoholic  paroxysm,  and 
sul>sidiug  in  a  few  days  after  cc^mplete  abstention  from  the  i>ois(m. 
Opiate  cardiiilgia  is  usually  seen  in  constant  opiumists.     In  many 
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cases  with  no  history  or  other  apparent  avrnptom  of  excess,  the  writer 
has  been  enabled  to  diagnose  alcoholiHiii  or  opiumism.  Oi»ium  de- 
vote*»s  are,  as  a  rule,  regular  usei^  of  the  drag;  alcoholic  inebriates 
may  be  either  periodical  or  constjint  in  their  excessive  drinking. 
Ojaum^  too»  is  mainly  a  solltartf  indulgence,  freijuenters  of  oitium  dc^na 
r«>8orting  thither  not  for  the  pleasure  of  opium  eating  or  smoking  in 
company,  but  simply  because  in  those  [jlaces  they  can  readily  pro- 
cure their  favored  solace.  Even  when  talking  opium  along  with  c»ther 
opiumists  they  have  little  or  no  social  intercourse,  e«ch  indulger 
quietly  enjoying  his  own  gratification.  With  alcohol  it  is  othen^-ise. 
Though  some  alcoholists  drink  to  themselves  ami  for  themselves  in 
solitude  and  secretly,  the  larger  number  ibink  (at  least  at  the  outset 
of  their  alcoholic  career),  with  tlie  social  accompaniment  of  "good 
company,"  a  large  propi»rtiou  of  theno  latter  never  drinking  alone. 
Thus  T^hilo  opium-tidiers  are  generally  solitary »  alcoholists  are  mostly 
social*  tliijugh  sometimes  solitary.  The  aspect  of  the  alcohoHc  grog- 
sho]i  and  the  opium  den  clearly  exhibits  this  difference.  Frrun  the 
former  sounds  at  mirth  and  converse,  liveliness,  and  it  may  Ik?  strife 
are  heiinl,  the  inmates  generally  l>eiug  animated  or  noisy ;  from  the 
latter  rarely  is  there  a  sound  heanl,  and  if  you  penetrate  within  you 
will  see,  but  not  usually  heur,  pallid,  taciturn  ijersons  silently  repos- 
ing or  asleep.  The  associated  vices  are  different.  Alcohol  inBames 
the  passions ;  hence  lust,  contention,  and  rage  are  ofUn  the  issue, 
with  an  alarming  consequent  crop  of  blows  and  gi-aver  assaults. 
Opium,  though  occasionally  in  the  fleeting  preliminary  stage  of  ex- 
citement it  provokes  t^  violence  through  resistjince  to  acute  narcotic 
lewdness,  on  the  whole  calms  and  soothes;  yet  it  tends  to  nen'ous 
disturbanca  and  excitement  which  often  lead  to  sj^eculation  and  gam- 
bling. Even  on  truthfulness  alcohol  has  a  more  destructive  influence 
thaj  opium.  In  98  of  KIO  cases  of  alcoholism  the  subject  denies  that 
he  takes  too  much ;  in  half  the  cases  the  opium-addicted  admits  and 
deplores  his  degrading  enslavement.  The  complicating  maladies  are 
of  differing  typeH.  though  some  affectiims  such  as  dysjiepsia  and  neu- 
ralgia are  common  complications.  Alcohol  is  apt  to  induce  hepatic, 
n<nab  respiratory,  cerebral,  and  i>eriphero'nervou8  affections,  and 
dropsy  or  anasarca;  opium  gives  rise  to  transient  alVmminuria,  agu- 
ish attacku  of  pyrexia,  shi\ering,  trembling,  delirirm,  dysentery,  and 
emaciation.  Alcoholism  ordinarily  has  as  it  were  a  long,  opium  a 
very  brief,  inculwition.  Wlnle  chronic  alcoholism  insensibly  sets  in, 
during  a  {ierio<l  extending  over  months,  opiumism  may  he  established 
in  fnun  a  fortnight  to  a  month.  Li  both  cAses  of  toxication,  a  generous 
non-narcotic  diet  impairs  the  rapidity  of  the  U>xic  pro<*ess.  A  curi- 
ous difft^rence  lietween  alcohol  and  opium  is  that  while  all  animated 
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beings  seem  U*  be  liable  to  be  iDJuriously  ailet-twl  by  the  foriuer, 
many  animals  are  uiiinjurecl  by  the  latter.  From  time  immemorial 
certain  ( )rieDt/tl  races  have  l^eeu  in  the  habit  of  making  their  war  ele- 
phants driiuk  and  therefore  maddened  so  as  to  disorder  in  drunken 
fury  the  ranks  of  the  enemy,  a  practice  sometimes  disastrous  to  their 
(iwu  fijrees,  as  in  their  blind  fury  the  intoxicated  elepliants  did  uot 
always  discrimimite  l>etvveen  friend  and  foe.  Pigs  have  been  aupplifd 
with  drink  as  a  scientifie  experiment,  with  the  result  that  they  have 
died  from  both  acute  and  chronic  alcohol  poisoning.  Komancs  ex- 
perimented even  on  jelly-tish,  finding  that  these  delicate  and  beautiful 
creatures  under  the  influence  of  alcohol  tumbled  over  and  acted  errati- 
cally, as  clearly  intoxicated  as  the  staggering,  stumbling  dinmken  men 
and  women  so  freciuently  picked  up  drunk  on  the  streets  of  some 
modern  civilized  cities.  Contrariwise  many  animals  Eve  and  thrive 
on  opiuni^  markedly  goats  and  lageons.  Tliis  difference  in  l)ehavior 
of  alcohol  and  opium  in  the  living  bodies  of  the  **  lower"  animals  may 
partly  be  explained  by  the  differing  infiuenc©  on  vital  temperatunj, 
o]»ium  slightly  raising  this  as  a  rule,  alcohol  exerting  so  lowering  an 
influence  that  in  fatal  cases  the  clinical  thermometer  may  record  a  fall 
of  from  3  to  9  degrees  or  more.  The  opiate  rise  in  tempeniture  does 
not  last  long,  and  as  regards  sensation  inebriates  in  both  opium  and 
alcohol  often  have  a  feeling  of  peculiar  chilliness.  The  extent  of  al- 
coholism and  opiumism  varies  in  different  countries,  as  dties  the  pro- 
portion of  sex*  In  England,  though  opiumism  is  steadily  increasing, 
there  is  probably  less  than  a  hundredth  part  of  what  there  is  in  the 
Uuite<l  States,  and  there  are  more  excessive  usei's  in  the  ratio  of  the 
whole  [K>pulation  in  WeHt4.*rn  than  in  East-ern  peoples.  Th<iugh  "  mod- 
eration" is  more  difficult  with  opium  than  with  alcohol,  it  would  he  a 
mistake  to  concede  what  is  often  loudly  prwlaimetl,  that  in  India  the 
majority  of  ofuum-takers  are  what  is  commonly  calle<l  "  immmlerate'' 
in  their  indulgence.  On  the  contrary,  the  grossly  intemperate  usei*s 
Uiere  are  hi  a  minority,  by  far  the  gi-ejiter  number  limiting  the  amount 
of  their  daily  consumption.  In  C'hina  the  e^'ils  arising  from  opium 
are  much  great4.^r  than  In  India,  the  riu-ial  factor  affecting  the  consti- 
tational  susceptibilities,  though  the  cUmatogical  conditions  have  an 
influence  and  the  potency  of  the  drug  is  greater.  Further,  the  pro- 
portion (jf  Anglo-Haxou  opium-consumera  who  succeed  in  permanent- 
ly restricting  the  quantity  of  the  narcotic  is  much  less  than  among 
EoHtem  communities,  except  in  Burmah,  the  Burmese  having  shown 
SO  serious  an  extent  of  opiate  misrhief  that  the  British  have  pro- 
hibited the  sale  of  the  drug  in  tliat  country*  Michaut  {Medical  A<fi\ 
8epteml)er  lltlu  1894)  stJites  that  the  Annamese  use  opium  without 
exceeding  their  regular  dail>  dose,  as  do  the  majority  of  the  Chi- 
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Dese,  The  Euroiiean,  on  the  contrary,  ig  more  liable  to  opiate  iii- 
toxicatiou  partly  because  he  exceeds  the  quantity  adequate  to  yield 
intoxication,  partly  because  he  exhibits  a  j^eater  susceptibility 
to  opiate  narcotization,  the  toxic  potency  being  atteouated  both  in 
the  Annamese  and  Chinese  by  heredity  through  successive  impreg- 
nations of  the  individuals  of  tlie  same  family.  As  opium  dimiu- 
ishes  arterial  t-t^nsion  it  may  pr*xluce  passive  congestion  of  the  kid- 
neys and  other  organs,  but  the  writer,  though  always  expecting 
to  find  albumin  in  the  urine  in  such  cases,  has  never  found  it  ex- 
cept  when  albuminuria  has  preceded  opiumism.  Other  observers 
have,  however,  met  with  post-opiate  alliuiuinuria.  Atmaran,  citing 
two  cases  of  opium-eaters,  each  consuming  over  240  grains  daily,  who 
suffered  from  albuminuria  {Indhn  Medwal  Record,  April,  18U3),  says 
opium  smoked  ciiuses  muscular  debility.  The  muscular  coats  of  the 
intestine  and  respiratory  passages  are  affected,  inducing  chronic 
diarrhoea  or  dyspnoea.  The  paralysis  of  the  muscular  tissue  of  the 
stomach  leads  t*>  diarrhoea,  a  grave  malady  in  countries  where  dysen- 
tery is  endemic  and  cholera  frequent.  In  many  chronic  opium-smok- 
ers diminished  accommodation,  diplopia,  and  epiphora  are  the  issue 
of  opiate  paralysis  of  the  visual  muscular  apparatus.  With  injuries  or 
acute  inflammatory  diseases  in  chronic  excessive  opiumists  there  may 
be  a  delirium  somewhat  similar  to  tljat  liable  to  occur  after  sudden 
discontinuance  of  the  drug.  In  he>avy  opium-smokers  who  exceed 
fifty  pipes  daily,  or  in  those  of  from  five  to  eight  yeai^s'  standing,  ex- 
tensor paralysis  of  the  hands  and  fingers  resembling  that  of  saturnine 
origin  occurs.  This  opiate  paralysis  is  differentiated  from  that  of 
alcoholic  parentage  by  the  former  exhiluting  no  muscular  atrophy  and 
the  sensibility  remaining  intact.  The  vuxleH  of  use  affect  the  rapidity 
with  which  the  intoxication  symptoms  apjmar,  and  the  degi-ee  of  the 
action  of  the  narcotic.  Opium  is  more  quickly  absorbed  when 
smoke<l  than  when  eaten,  but  is  then  less  uijurious  as  only  a  com- 
I>aratively  small  quantity  can  be  inhaled  in  a  given  time.  When  e^iten 
there  is  apt  to  be  greater  digestive  disorder,  and  a  more  si>eedy  and 
permanent  establishment  of  opium-addiction.  The  effei'ts  of  opium 
taken  in  a  liquid  form  are  manifested  in  pretty  much  the  same  time 
as  when  the  drug  is  consumed  in  solid  form.  Though  a  fluid  pre- 
paration is  more  speedily  abs<jrl)ed,  this  is  counterbalanced  by  the 
smaller  dose  which  can  be  swallowed  at  a  time  owing  to  the  greater 
bulk.  No  mode  of  taking  morphine  is,  however,  so  rapid  in  action 
as  subcutaneom^  inje<*tion,  the  effects  appearing  almost  immediately. 
This  prompt  operation,  combined  with  the  ease  with  which  a  syringe 
can  be  carrietl  about  and  self -applied,  have  secured  the  popularity  of 
bypodennic  administration  among  morphine-takers.     The  dexterity 
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ami  apparent  uiicoDftciouBneHS  with  which  a  inorpliinomauiac  rnn, 
while  couvarsiug  with  auj  one,  administer  t<j  himself  a.  hviwxk«rmic 
cloap,  usiiuUy  iii  the  arm,  is  marvellouH,  Thniigh  marphiunmimiacs 
leave  the  faee^  head,  ueck,  and  hiinds  uiituut-hed,  ueiirlv  the  whole  of 
the  re&t  of  the  surface  of  the  body  la  ofteu  sptn'kled  with  pimcture 
marks,  tlie  thighs  aud  legs  being  thus  most  abuuduBtly  tattmjod  next 
to  the  arms.  The  itiitiafiwi  of  opium  addiftiou  is  largely  due  to 
either  medical  preseriptii)U  or  self-ad ministration  of  the  drug  for 
relief  from  pain  or  sleeplessness,  the  latter  being  by  far  the  most  fro- 
f  pient  origin.  As  to  the  former  the  writer  has  known  cases  (which  are 
Ijecoming  less  frequent  as  the  medical  profession  is  becoming  more 
alive  to  the  risks  involved  in  the  practice),  where  injudicious  medical 
advice  has  seut  the  patient  back  to  his  home  armed  with  a  hjj>odermic 
syringe  for  the  injection  of  a  morphine  salt  whenever  painw^as  acute. 
More  accurate  knowledge  of  the  perils  f>f  narcotic  dalliance,  with  a 
higher  sense  of  professional  responsibility,  will,  by  and  by,  it  is  to 
be  expected,  cousiderably  dry  up  this  source  of  inebriate  replenish- 
ment. The  resort  to  the  ih^ug  in  order  to  obt;iin  physical  ease  or 
slee])  is  most  fre^<jueut  among  medical  men. 

Mattison  (1HI>4)  has  had  seventy  per  cent,  of  his  opiate  clientele 
medic>al  practitioners^  the  bidk  being  hypodermic  morphine  injectors. 
There  are  various  reasons  for  this  extraordinary  share  of  opiumism  and 
morpliinism  by  medicrd  men.  The  broken  rest,  fi'e(]uent  physical 
overwork,  and  mentiil  overstrain,  with  the  imcertiiinty  of  e^iUs  insei»a- 
rable  from  a  busy  practitioner's  life,  lead  to  neurasthenic  exhaustion, 
and  are  apt  to  induce  acute  [(hysical  and  mental  suffering  in  addition 
t<i  a  variety  of  harassing  though  it  may  be  not  immediately  fatal 
maladies;  among  such  is  neuralgia  in  some  of  its  most  painful  forms, 
such  as  of  the  head,  the  hoart,  and  tlie  stctmach,  so  excniciatiug  as  to 
prostrate  the  sufferer  and  incapacitate  Jiini  for  the  duties  of  his  calling. 
It  has  been  urged  that  the  frifpient  contjict  with  the  poison  tends  to 
introduce  i>hysicians  to  opiate  indulgence.  This,  the  writer  lielieves, 
operates  in  Iroia  two  to  three  jht  cent,  of  cases,  and  in  his  experi- 
ence, 18  paralleled  by  a  somewhat  similar  proportion  of  such  cases 
among  druggists,  who  also  are  continually  coming  in  contiict  with 
these  potent  suVistances.  A  certain  i>roi)ortion  of  physicians,  espe- 
cially of  the  younger,  fall  under  the  fascination  of  opiate  indulgence 
while  watching  the  effects  of  small  doses  on  themselves.  But  the 
most  common  CAUse  leading  to  a  hal>it,  in  medical  and  in  non-medi- 
cal [lersons,  is  the  light-hearted  employment  of  narcotics  to  procure 
the  immediate  assuaging  f»f  j>aiu.  There  is  too  little  patience  with 
pain  both  within  and  without  the  profession  in  these  days.  A  little 
more  endurance  and  patience  would  in  a  large  numl>er  of  instances 
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iiaTe  men  and  women  from  becoming  slaves  to  nftrcotiam.  If  such 
endurftuce  were  of tener  the  rule,  it  would  fn^jucntly  l)e  found  tliat  tlio 
pains  wouhi  pmve  evanescent,  wherean  the  administration  of  opium, 
tJiough  snathiug  for  the  m<nneut,  fre<iuently  tA^uds  to  promote  a  re- 
newal of  the  angiiish.  Resistance  to  an  iropuke  to  secui-e  immediate 
relief  of  suffering  is  in  many  cases  the  most  eflfectUHl  aljolisher  of  the 
original  suifering,  which  can  often  be  remedied  by  tiacing  and  remov- 
ing the  cause. 

Thei'e  is  a  group  of  habitually  excessive  opium  and  morphine 
users  who  ought  not  to  be  fairly  classed  as  subjects  of  a  morbid  ten- 
dency to  excess,  viz,,  those  persons  who  are  suffering  from  acutely 
painful  malignant  disease,  such  as  some  forms  of  cancer.  Not  all 
of  this  gi'oup  are  imjielled  to  indulgence  by  a  strong  impulse  to  or 
crave  for  opiate  euphoria,  A  few  are,  but  the  mass  of  such  narcotic 
consumers  for  a  time  at  least  consume  the  di-ug  solely  for  the  assuag- 
ing of  their  intolerable  physical  anguish,  and  unless  for  mitigation  of 
pain  never  resort  to  any  drug.  A  very  few  of  these  never  become 
morphinomaniacs,  and  if  the  physical  siiffering  cease  give  up  taking 
a  narcotic.  In  a  majority  of  those  rcjilly  non-culpable  users,  how- 
ever, there  is  unconsciously  established  the  opium  or  morphine  craze. 
Even  when  this  is  fortunately  not  the  issue,  the  WTiter  has  found  that 
on  the  whole  opium-taking  diminishes  the  capacity  to  bear  pain 
and  thus  in  the  long  run  is  detrimental  to  the  sufferer.  In  one  pro- 
tracted case,  in  which  hypodermic  injection  had  l^een  employed  to 
lull  the  acute  pain  from  a  gastric  ulcer,  and  had  been  repeated  two 
thouiiand  times,  the  sensibility  t<»  even  slight  pain  liecameso  delicate 
as  artuiilly  to  add  greatly  to  the  suffeiing.  By  injection  of  pure 
warm  water  luuler  the  skin,  the  substitution  being  unknown  to  the 
fmtieritt  tlie  man's  hyper-acuteness  of  sensiliility  was  gradually  les- 
sened and  his  capacity  of  endurance  markedly  fortified,  till,  in  the 
course  <if  a  few  weeks,  his  suffering  was  diminished  by  at  least  thi'ee- 
fourths,  and  his  existence  made  comparatively  comfortable. 

The  cultured  chisses  are  those  who  yield  the  largest  proportionate 
tale  of  opium  habitues,  outside  of  purely  medical  circles.  Insomnia 
and  neunilgic  agony,  the  former  prejionderating,  are  tlie  principal 
exciting  causes,  l^sually  endowetl  with  a  specially  highly  strung 
nervous  system,  neurotic  literary  and  artistic  i>er8on8  are  subject  to 
excessive  nerve  exliaustion  which  has  a  strong  tendency  to  disturb 
or  prevent  sleep,  and  sleepless  nights  incite  the  worn-out  and  ex^ 
hausted  sufferers  to  snatch  re|>ose,  at  any  risk  or  unconscious  of 
jieril,  by  the  easily  applied  hyptHJermic  self-administnition  of  mor- 
phine. So  with  tlie  agonizing  ]iains  of  neuralgic  origin.  On  such  a 
l>tible  neurotic  constitution  the  drug  acts  like  a  spark  on  gun- 
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powder,  Li  a  fortnight,  even  in  a  week,  not  a  few  such  nenroticR 
have  fallen  under  the  dominion  i>f  the  narcotic.  The  exfenf  of  opiiiui 
and  morphine  addiction  (/.c,,  habitual  excesH)  in  Anglo-Saxon  pi^ople 
is  groatt-.r  than  is  generally  8uiJiM>tted.  C'rotboi^  is  of  niiiDiiin  that 
there  are  one  hundred  thousand  opiumista  in  the  United  States; 
hut  the  writt*r  believes  there  are  not  much  mure  than  a  fiftietls  part 
of  that  uundier  in  the  I'nited  Kingdom.  Yet  in  Britain  tlii.s  form  of 
inebriate  exceHS  is  steadily  increasing.  On  both  sides  of  the  Atlantic 
males  contribute  the  largest  number  of  oi)iumists  and  nuirphinists, 
but  females  are  in  strong  form,  accounting  for  f)r<>bably  from  iif- 
teen  t<^  thirty  i>er  cent,  and  even  more  in  some  locabties. 

In  England  there  has  also  of  late  yeai-s  been  a  gradual  extension 
of  laudanum-taking  in  excess  by  various  classes  of  overwrought 
women  following  trades,  such  as  milliners ;  the  consumption  is  limited, 
however,  by  the  fact  that  their  scanty  resources  ]*revent  tliem  from 
purcluising  as  much  as  they  long  for.  Of  counie,  in  some  countries 
where  the  general  pojiulation  use  opium  the  proportion  of  the  sexes 
indulging  in  the  drug  is  more  nearly  equal. 

(*hloro(hfite  is  one  of  the  composite  preparations  of  morphine 
which  is  also  advancing  in  favtfr  with  inebriates.  This  narcotic 
litpiid  article  varies  in  composition,  (iencrally,  however,  it  is  mainly 
composed  of  a  morphine  salt  with  dilute  hydrocyanic  acid,  thloro- 
form*  wnthor  without  cannabis  indi<'a,  and  spirit  of  ether,  in  combina- 
tion with  ti'eacle  or  syrup  and  oil  of  pejipermint  or  tincture  of  capsicum. 
In  the  ^Titer's  experience  there  has  usually  been  one  grain  of  mor- 
phine salt  (in  most  specimens  the  hydnjchlorate)  to  the  fluidouni'i*,  but 
Btevenson  has  found  the  average  to  be  three  grains.  In  (ir/^/c  chloro- 
dyne  poisoning  contraction  of  the  pupils  is  almost  always  secUj  but 
the  addition  of  atropine,  which  has  been  alleged  by  some  to  occur, 
may  account  for  the  unequal  state  of  tiie  pupils  met  with  in  many  cases. 
In  all  cases  seen  by  the  wTiter  there  was  contraction  of  both  pupils, 
even  in  slight  cases.  Chlrirodyne  symptoms  are  very  much  those  of 
opium  and  its  constituents,  though  jirobably,  owing  to  the  annpsthetics 
with  which  it  is  associated,  the  action  when  the  compound  is  swal- 
lowed (tlie  only  way  in  which  it  hits  l)een  biken)  is  slightly  more 
rapid  than  when  pure  opium  or  morphine  is  taken.  Women  form 
the  greater  numln^r  of  the  subjects.  The  wives  of  membere  of  the 
learned  professitms,  chiefly  the  clerical,  have  furnished  most  of  the 
cases  which  the  writer  has  seen.  In  one  instance  of  this  kind  the 
wife  cost  her  husband  for  chloi-odyne  £220  in  some  six  years,  and 
even  after  he  stopiKxl  her  credit  for  fifty  miles  round,  she  managed  to 
elude  observation  and  secure  suppUes  from  dist^int  towns.  Curious 
to  relate,  though  chlorodyne  is  very  expensive  the  writer  has  known 
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the  wiveB  of  coachm©ii  excessive  chlonxl yoe  eotiBUinera ;  some*  would 
sell  the  very  Ijetldiug  to  jm»care  the  comi>ouiid  if  theii-  husbaiidH  did 
not  pay  the  bill,  otie  ssncli  married  chloro^lynoruaniac  having,  after 
pawuiug  her  husbaucl's  clothes  iiud  their  family  bedding,  .stolen  his 
employer's  rag  which  she  pledged  for  mooey  to  purchase  a  supply  of 
her  favorite  iutoxicjiut.  In  London  sevend  flimilar  cases  have  been 
brought  before  the  8ti|)eudiary  magistrates  of  recent  years,  through 
the  unfortunate  husbtuid's  desiring  advire  from  the  bench.  The 
fjuantity  taken  is  gradually  inL-reiise^l,  till  in  some  cases  the  average 
amount  consumed  daily  has  ranged  from  four  to  five  ounces.  In  most 
of  the  male  causes  seen  by  the  writer  the  chlorodyne  addiction  owed  its 
initiation  t<»  the  dmg  comj^ound  having  l>eeu  resorted  lo  in  medicinal 
doses  of  from  five  to  ten  minims  for  the  anest  of  diarrhcea,  over 
which  morbid  symptoms  chlorodyne  seems  to  have  remarkable  power* 
This  therayieutic  potency  is  so  valuable  that,  for  some  ten  years  a 
quarter  of  a  century  ago,  the  writer  was  enabled  to  triivel  over  a  con- 
siderable part  of  the  world  by  simply  carrying  a  small  bottle  of 
chlorodyne  in  his  pocket.  The  control  over  dian*hfeul  symi>toma 
aiii>ej&rs  to  be  equally  gi'eat  whether  the  trouble  is  of  nervous  or 
phthisical  origin.  Though  the  narcotic  power  of  chlorodyne  is  simi- 
lar to  that  of  mor]^hine  with  alcohol,  and  while  the  compound  seems 
in  the  bulk  of  persons  who  use  it  as  a  strictly  therapeutic  remedy  to 
exert  no  appreciable  tendency  to  excess,  on  many  neurotic  constitutions 
it  may  within  a  week  <jr  less  obtain  a  grip  on  tiie  indi^'dual  which, 
unless  the  compound  is  resolutely  discontinued,  insensibly  briuga 
him  or  her  under  its  complete  dominion.  The  chloroform  or  ether 
seems  with  the  alcohol  in  which  the  peppermint  or  capsicum,  the 
I»ru8«ic  acid  and  morphine  are  dissolved,  to  jiroraote  the  rapidity  and 
firmness  of  the  chlorodyne  hold  on  the  subject.  In  his  expierience 
the  writer  has  seen  a  preponderance  of  female  "victims,  these  having 
generally  resorted  to  chlorodyne  for  the  relief  of  neuralgia  or  other 
TWiiu. 

In  chlorodyne  intoxication  there  is  a  very  fleeting  stage  of 
plejisnnt  excitement^  succeeded!  by  profciund  slee]i  and  stupor,  with  a 
lesser  tendency  to  coma  than  in  acute  poisoning  by  either  alcohol  or 
r)|>inm.  The  arrihr  fffwf  is  chamcterized  by  intense  and  ijersistent 
thirst,  and  by  a  iieculiar  hot.  burning,  dry  sensation  localized  in  the 
I»it  of  the  st4unach.  In  most  ca.ses  chlnrodynomaniacs  are  and  have 
l»een  addicted  to  alcohol,  the  writer  having  known  only  two  individ- 
uals who  were  abstainers  frf)m  ah'oholic  int<»xi<'ants. 

The  roKrfie  and  termuiatinn  of  a  cai*€*er  of  chronic  opiumism  (chronic 
poisoning  by  oplnni,  mor]diine,  chlorodyne,  or  other  comjvound  in 
which  either  narcotic  predominates),  unless  arrested  by  either  suddeji 
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or  gradual  abstinence,  are  on  the  whole  typical.  The  chronic  morphin- 
iai  (he or  she  who  has  become  a  slave  to  the  drug),  jiai-tly  het^aiiHe  an 
increasingly  lai'ger  quantity  is  required  to  prodiiee  the  same  effect  as 
was  at  the  lieginning  secured  by  a  small  dose,  mid  partly  because  there 
is  begotten  a  morbid  accession  of  craving  for  a  fuller,  even  if  evan- 
escent sense  of  blissful  satisfactioUj  insensibly  falls  deeper  aiiddeei)er 
under  the  narcotic  duiniuion  till  thert^  cunies  a  time  when  the  c;ipaeity 
for  even  this  fleeting  solace  is  utterly  lost.  Meanwhile  much  sulTer- 
ing  has  usually  l>eeu  endured,  though  in  a  few  cases  there  is  none. 
The  sufferer  becomes  more  and  more  suljject  to  functional  distur- 
bances, bodily  weakness,  and  menbil  indolence,  the  wlnjle  frame 
lalioring  under  the  slightest  exertinn.  He  is  harassed  by  fretpient 
palpitation  of  the  heart,  opijressed  breathing,  cramps  in  the  abdomen 
and  leg  muscles,  nocturnal  pains,  fitful  sleep  with  terrifying  dreams, 
trembling  and  fears  at  imaginary  <»r  real  voices.  There  is  an  exag- 
geratetl  sensibility,  slight  i>aiii.s  st>em  to  lie  acute  itgony,  resolution  is 
ti-ansformed  into  irresolution,  with  uncertainty  of  purpose,  rnnfusion 
of  thought,  morbid  melancholy  and  despair,  anorexia  altemating 
witli  fitful  voracious  appetite,  general  constii>ation  with,  it  may  be, 
frequent  prostrating  diarrhceal  or  dysenteric  attx^cks,  salivation,  list- 
lessoess,  and  indifference  U)  cleanliness,  personal  appearaure,  and  the 
claims  of  duty.  The  moral  sense  is  by  and  l>y  penertcd,  so  tliat  the 
person's  word  cannot  lie  relied  on,  and  tho  no  longer  pleasant  though 
necessary  opiate  oblivion  is  procured,  if  it  cannot  be  honestly,  by 
theft,  the  sale  of  one's  living  body,  or  murtler.  The  morbid  action  on 
the  reflexes  is  variable,  those  at  an  early  stage  Ijeing  heightened  and 
at  a  late  stage  diminished.  It  has  l)een  asserted  that  there  is  a  spe- 
cial form  of  opiate  ]»eripberal  paralysis  anahigcms  to  alcoholic  poly- 
neuritis, but  the  writer  has  never  seen  paretic  symptoms  at  all  resem- 
bling those  due  to  alcohol.  Sexual  function  is  in  general  disturbed. 
In  the  female  amenondirea  [irevails,  in  the  male  impotence,  but  in 
both  sexes  funittional  uormahty  is  gradually  recovered  on  abandon- 
ment of  the  drug.  The  effects  of  the  cachectic  marasmus,  which  is 
apt  to  have  a  fatal  ending,  often  remain  long  aft<M'  abandonment, 
though  in  most  cases  they  are  in  time  overcome.  Death  may  super- 
vene in  various  ways:  fi-om  some  intercuiTent  malady,  opiumists 
being  peculiarly  prone  to  be  attacked  by  some  diseases,  while  appar- 
ently almost  proof  against  others;  from  an  overdose  taken  either 
intentionally  or  accidentally ;  or,  at  rare  times,  from  the  effects  of  the 
shock  incident  on  some  surgical  operation. 

The  treatment  has  lieen  a  subject  of  considenible  controversy. 
Levenstein  ("Morbid  Crjiving  for  Morphine,"  1870)  advocates  the 
abrupt  methoil  of  that  entire  abstinence  from  opiates,  on  which  alone 
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Ihe  Dpiist^a  permaiw^ot  cure  necesBarily  dependH.  It  is  just  as  nee^s- 
aary  to  eecmrp  al)st*itjti(»ti  from  the  ixiisim  in  clironit;  opiate  as  in 
chronic  alcoholic  i>oisouing,  tht^  diflVreme  lyinj^  in  the  mode  of 
Adopting  an  abstinent  c<»urHc.  With  alcohol  there  is  a  consensus  of 
akilled  ojjinion  that  the  l)e8t  and  safest  prfweduro  m  hy  immediate 
withdrawal.  With  opium  and  its  preparations  the  indescrilmhle 
suffering  undergone  in  most  cawes  complicates  the  I'emcdial  process, 
Thfioe  evmptoms  are  grouped  l>v  Levenstein  under  the  generjd  title 
of  "abfltinence  phenomena/*  but  in  the  writer'n  opinion  uiiHtakenly^ 
im  many  of  these  sympt^uns  are  not  experienced  wbeu  the  reduction 
of  the  daily  donation  is  gradual ;  so  that  a  better  designation  would 
be  "phenomena  of  gudden  abstiuenoe/*  Yet  in  immediate  and  total 
witiidrawal  of  the  narcotic,  all  or  most  of  these  symptoms  are  not 
iBTiuittbly  present.  Under  both  sudden  and  gradual  diseontinaanoe 
there  is  always  a  strong,  almnnt  invsistible  craving  for,  or  impulse 
to,  opiate  inttx\icati<m.  Wlicther  in  the  earlier  stages  of  opiumism 
when  Uie  subject  derives  pk^asure  from  a  fresh  dose^  or  in  the  later 
utagee  when  there  is  only  an  «tverpowering  necessity  with  no  hoi>e  of 
pleasure  but  simply  the  momentary  n*hef  from  an  intolerable  and 
insatiable  morbid  ph^  sical  appetite^  an  imi>eriou8  impulsion  is  in  all 
oaaoA  felt,  this  being  slightly  weaker  in  the  weaning  prmx^ss.  In 
the  drastic  abrupt  withdrawal,  however,  the  agonies  of  the  sufferer 
are  so  practically  unl)earable  as  a  rule,  that  only  in  rare  cases  has  the 
writer  c^irried  out  this  plan  successfully.  At  first  the  jtatieut  is  con- 
aamed  with  fear  at  the  risk  which  seems  Ui  his  distorted  imagina> 
tion  to  be  imminent;  then  he  implores  or  beseeches  his  friends  and 
attendants  to  give  him  a  dose;  then  he  may  1h*  in*itable,  caut^inker* 
oufl,  viole!ut,  and  after  crying  out,  finally  moaning,  and  a  prey  to  melan- 
choUe  despair  which  at  time«s  genenites  suicidal  impulsi's,  or  incites 
to  crime.  All  this  may  l>e  but  a  prelude,  if  ojjium  is  witljlield,  to 
rigors,  nausea,  distressing  vtuniting,  excessive  diaiThtea,  insomnia, 
tremors^  restlessness,  parching  thirst,  exhaustive  sweatings,  chiUi- 
nesa,  photophobia,  wasting  delirium,  convulsive  seizures,  paralysis, 
oollapHe,  anil  ilejitlL  Minor  troubles  an^  ditliculty  of  s[)eech  and 
articulation,  languor,  vawning.  sneezing,  coughing,  palpitatiims, 
acut4)  neuralgic  [>ain8,  and  various  hallucinations.  Whether  all  or 
only  some  of  these  symptoms  are  present,  the  subject  is  tortured  by 
a  prolonged  intolerable  agony.  Uiulersuch  conditions  he  is  ao  infa- 
riatcsl  and  unc(»rjtrolhd)le  that  he  has  to  lie  SfH-luded  in  a  ]Midded 
room,  or  forcibly  rcstrnined  by  atteudnnts  or  unrses.  These  tortxirea 
may  be  to  a  slight  ext<*nt  diminished  by  certain  measuroa  such  na  a 
wet  piM*k,  but  even  then  they  are  im  terrifying  as  the>  are  e\^  '  lt. 
This  torturing  and  perilous  system  has  been  advocated  *'  ly 
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by  various  members  of  the  medical  profession,  but  in  the  writer's 
opinion  is  unjustifiable  except  in  the  comparatively  few  cases  in 
which  (mainly  from  the  short  term  of  addiction)  there  is  little  suffer- 
ing. In  one  case,  for  example,  of  female  chlorodynomania  where  a 
fluid  ounce  had  latterly  been  consumed  daily,  and  the  whole  term  of 
indulgence  had  been  only  between  four  and  five  months,  the  com- 
pound was  immediately  and  wholly  withheld.  In  the  forty-eight 
hours  of  nausea  and  sickness,  during  which  time  water  with  milk 
and  effervescent  drinks  were  administered,  the  suffering  and  de- 
pression were  not  more  serious  than  from  sea  sickness  for  that  length 
of  time.  No  narcotic  nor  anaesthetic  nor  alcohol  was  given,  and  the 
patient  on  the  third  day  could  take  arrowroot  and  milk  and  oatmeal 
gruel,  on  the  fifth  day  ordinary  food.  Such  cases  are  exceptional; 
but  in  the  writer's  experience  they  occur  occasionally  and  should 
always  be  subjected  to  an  immediate  and  total  cutting  off  of  the 
drug  supply.  Christison  followed  this  method  in  all  cases,  but  in 
his  time  morphinism  had  not  arrived  to  the  perfection  of  a  "fine 
art."  Erlenmeyer*s  plan  of  rapid  reduction  is  i)roductive  of  less 
risk,  less  suffering,  and  is  as  efficacious  as  sudden  withdrawal,  though 
even  in  professional  circles  there  is  a  belief  that  the  latter  method  is 
more  effectual  in  preventing  relapse,  an  erroneous  tradition  which  in 
the  writer's  opinion  has  no  warrant  from  facts.  This  method  of  rapid 
reduction,  though  as  useful  and  much  less  perilous  as  well  as  less 
painful  than  the  sudden  withdrawal,  is  not  wholly  satisfactory.  It 
involves  a  substantial  amount  of  suffering  which  is  in  great  part  un- 
necessary. The  gradual  diminution  of  the  daily  allowance  by  an 
average  quantity,  allowing  the  final  withdrawal  to  take  place  in  a 
week  or  so,  involves  a  condition  of  depression,  of  nervous  distress, 
and  of  bodily  disturbance  from  diarrhoeal  and  other  physical  distur- 
bance, which  calls  for  alcoholic  stimulants  or  substitutionary  nar- 
cotics from  which  latter  in  their  turn  the  patient  must  be  gradually 
tapered  off.  The  writer  has  found  it  advantageous  to  spread  the 
reduction  period  over  a  term  of  from  two  to  three  weeks  or  longer, 
and  he  prefers  to  begin  at  once  by  administering  one-half  of  the 
usual  quantity  taken  by  the  patient  just  before  the  treatment  is 
begun.  The  reduction  period  varies  with  the  quantity  habitually 
consumed,  the  previous  duration  of  the  indulgence,  the  idiosyncrasies 
of  the  patient,  and  his  condition  at  the  time.  Each  case  needs  to 
be  separately  studied,  and  to  be  treated  according  to  its  special  re- 
quirements. During  this  gradual  withdrawing  process  the  writer 
finds  valuable  aid  in  the  administration  of  various  remedies  and  pro- 
cesses. The  greatest  benefit  has  been  gained  from  moderate  doses 
of  the  bromides  in  combination  with  a  vegetable  bitter  and  a  nar- 
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)tic,  aU  in  moderate  doses.  To  allay  the  extreme  nervous  irrita- 
tjility  a  night  draught  eumpoaed  of  20  grains  eaeb  of  potaasium  and 
sodium  bromides,  15  minims  each  of  tincture  of  cannabis  indica  and 
of  byoscyamus,  and  20  minims  each  of  Jiromatie  aj>irit  of  ammonia 
and  comiK>nnd  tiucture  of  (*arihimomK,  either  in  5  to  fi  ounces  of 
water*  or  in  about  half  that  iiuantity  of  water  with  a  copiouH  drau^jht 
of  water  immediately  after  the  mixture  has  been  tjikeu.  Five  minims 
of  tiuc'tni-e  oi  nux  vomica  may  l»e  added  if  desirable.  If  the  uausea 
id  rtickuess,  as  is  often  the  case,  are  severe  and  persistent,  the  writer 
'fers  to  iirescribe  the  remeilies  in  an  effervescent  form  as  generally 
more  calmative  to  tlie  st<^niach,  more  easily  retained,  and  more 
I  grateful  to  the  palate.  He  sometimes  gives  as  a  preliminary  dose 
L  4  grains  of  blue  pill,  followed  by  a  seidlitz  powder  or  a  black  draught 
^bext  morning,  or  euouymin  with  calomel  may  \w.  substituted  for  the 
^^lue  mass.  During  the  stage  of  gastric  disturbance  iced  milk  with 
lime-  or  soda-  or  seltzer- water,  varied  with  malted  foods,  {(eptouized 
foo^ls,  albuminoid  beef  preparations,  broths,  plain  soups,  or  fari- 
ms  diet,  will  probably  be  found  l)e8t  adapted  to  the  patient's 
uidition.  As  the  acute  gastric  distress  abates,  whit«  fish  such 
sole,  whiting,  cod,  plaice,  or  haddock  (with  or  without  a  suspicion 
if  lemonK  or  oysters,  may  be  ventured  on,  the  dietary  being  gradu- 
!y  extended  till  all  ordinary  simply  cooked  footl  can  be  thoroughly 
;««ted  and  assimilated.  As  soon  jis  fatty  food  can  lie  well  Iwjrne, 
is  useful  to  counteract  the  effects  of  the  prior  nerve  starvation. 
to  ihe  lUjmano-Turkish  bath,  and  often  even  in  prefen>nce 
apart  from  the  fact  that  this  fascinating  and  elegant  article 
lodem  luxury  is  usually  not  available  in  a  private  household, 
tliere  is  notliing  so  soothing  Ui  the  disturbed  and  irrititble  nerv- 
otiE  system  as  a  hfit  or  even  cool  wet  pack  such  as  has  already  l»een 
jribeil  when  treating  of  alcoholism*  In  morphinism  and  adtlic- 
>n  to  opium  and  all  allieil  sulistances,  alcoliol  is  contra-indicated. 
The  ailministration  of  this  inflammatory  and  exciting  narcotic  adds 
only  "fuel  to  the  fire."  Alcohol,  too,  being  a  depressant,  after 
ita  eraneeoent  excitant  effects,  deepens  the  dejiression  ex|>erieneed 
Ijy  ftlwholiste  and  opiumists,  and  should  be  resolutely  withheld, 
has  been  highly  lauded;  but  the  writer  has  seen  no  lienetit 
it  In  his  view  narcotic  substitutes  as  a  rule  are  a  mistake 
rhen  taken  for  this  purpose,  alcohol  almost  never  being  useful, 
kbis,  cocaine,  and  chloral  only  when  given  in  limiteil  doses.  At 
OBoe,  twice,  or  thrice  during  the  curative  process,  it  may  be 
to  give  an  ordinary  full  medicinal  dose  of  opium ;  but  in 
\y  camm  no  such  necessity  arises.  Lavage  of  the  stomach  ia 
>metime«  oaedil.     Bathing,  especiaUy  hot,  should  be  encouraged, 
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and  exercise  gradually  fostered.  One  thing  is  indispensable,  except 
in  exceedingly  rare  cases,  when  the  patient  has  a  strong  will  and  can 
himself  carry  out  implicitly  the  directions  of  the  physician ;  that  thing 
is  complete  control  over  the  patient.  This  should  be  continued  from 
first  to  last,  till  the  convalescent  can  be  trusted  out  alone.  The  writer 
has  a  strong  conviction  that  the  short  term  of  a  few  weeks,  so  fre- 
quently considered  sufficient  to  secure  all  the  advantages  of  remedial 
treatment,  is  quite  inadequate.  In  his  observation  only  a  small  pro- 
portion of  permanent  cures  is  effected  in  this  way,  though  undoubt- 
edly, esi)ecially  in  strong-willed  persons,  six  to  nine  weeks  have 
afforded  that  opportunity  of  starting  afresh  without  opium  which  is 
practically  all  that  is  needed  in  certain  instances.  The  limited  time 
available  to  many  opiumists,  with  the  exi)ense  involved  in  prolonged 
residential  care  under  special  remedial  conditions,  which  in  nine- 
tenths  of  all  cases  is  by  far  the  best  procedure,  complicates  the  posi- 
tion in  the  case  of  inebriates  who  have  exhausted  their  resources  in 
purchasing  so  much  of  an  exi)ensive  drug  and  who  have  families 
dependent  on  them.  This  difficulty  is  met  only  in  one  special 
institution  (founded  by  Mattison  in  Brooklyn),  where  some  free 
beds  are  provided;  but  it  is  to  be  hoped  that  municipal  or  gov- 
ernmental authorities  will,  both  for  opiumists  and  alcoholists,  sup- 
ply the  necessary  provision.  The  brain  and  neiTous  system  should 
be  built  up  anew,  and  the  replenishment  of  sound  tissue  is  not  a 
speedy  process.  The  writer  thinks  that  three  months  ought  to  be 
the  minimum  term  of  residence  to  be  aimed  at,  but  that  ivherever  this 
is  possible,  at  least  double  that  time  should  be  allowed.  Alcohol- 
ism, as  a  rule,  calls  for  a  minimum  detention  of  twelve  montlia,  but 
opiumism  does  not  demand,  unless  in  certain  cases,  so  lengthened  a 
term.  At  the  same  time  only  good  can  be  the  issue  of  as  long  a 
period  in  opiate  cases,  if  the  patients  can  be  persuaded  to  occupy 
their  minds  with  suitable  occupation,  and  strictly  follow  the  life  and 
regimen  laid  down  for  them.  It  will  bo  found  that  the  length  of  time 
needed  to  return  the  best  result  varies  with  the  individual  i)atieuts. 
While  for  some  three  mouths  would  suffice,  others  would  recjuire  six, 
eight,  or  twelve  months,  or  even  longer.  The  greatest  danger  lies  in 
the  over-confidence  begotten  of  the  wondrous  elasticity  of  si)irits  usu- 
ally experienced  on  emerging  from  under  the  depressant  influence  of 
the  narcotic.  Various  drugs  are  heljiful  at  different  stages  of  treat- 
ment. While  narcotics  are  useless  and  risky  if  emi)loyed  as  substi- 
tutes, they  may  be  valuable  at  times  if  prescribed  only  in  strictly 
therapeutic  doses  to  meet  certain  indications.  Among  the  most  ser- 
viceable drugs  are  strychnine  especially  in  the  form  of  mix  vomica,  qui- 
nine, iron,  belladonna,  digitalis,  vegetable  bitters,  alkaline  draughts, 
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diuretics,  an  occasioual  drau^Ht  of  Epsom  or  Glaul>er  s  salts,  Hubinat, 
Hunyadi  Jdnos,  FrieclHcLshall,  or  other  similar  miDeral  water,  which 
ofteu  acts  like  a  charm  in  olearin^^  the  prima?  via3  aud  H^hteDiuK  the 
geueral  malaise  aod  feeling  of  oppression.  Massage^  electricity,  and 
Itathing,  at  first  warm»  afterward  cold,  are  iDvalaable.  In  the  con- 
valescent period,  which  ought  to  be  spread  over  several  months,  tho 
will  should  be  strengthened  by  regular  exercise  in  the  open  air,  mus- 
cular exertion  at  some  mechanical  work  indoors,  admiuiKtration  of 
the  phosphates  or  phosphites,  of  quinine  or  other  tonics,  the  elevating 
iutlnencee  of  music  and  the  fine  arts,  intellectual  culture,  moral  and 
religious  considerations.  Along  with  all  this,  the  patient  should  be 
plainly  instructed  in  the  physiological  and  pathological  effects  of 
narcotics  and  amesthetics  on  the  living  human  body,  abstention  from 
all  such  i>erilou8  sul^stances  being  clearly  laid  down  as  a  lifelong 
tial  of  permanent  cure. 
Sl)arteine  and  nitroglycerin  (the  former  hypodermically  in  the 
form  of  tlie  sulphate,  in  doses  of  from  2  to  4  centigrammes,  the  latter 
gr.  yln  in  tablets,  or  in  a  one-per-cent.  alcoholic  solution)  are  recom- 
mended by  Ball  and  Jennings  as  **  heait  stimidants ;"  but  the  \iTiter 
has  found  digitalis  and  stroplmnthus  cpiite  satisfactory.  To  Matti- 
son  in  lH7l\  belongs  the  credit  of  the  first  j>romnlgatiim  of  the  rapid 
mcthiMJ  <»f  reduction  of  the  annmnt  of  opium  in  from  six  to  ton  days» 
To  him  also  we  owe  the  preliminary  seilative  process,  by  which  he 
claims  to  have  att^nned  a  maximum  sedative  influence  at  the  time  of 
maximum  neiTdhs  irritation  from  the  opium-deci^ase  and  quitting. 
Jn  suitable  cases,  Mattison,  while  recognizing  that  the  bromides  are 
contra-indicated  in  certjiin  cases,  gives  sodium  brouude  in  initial  dose« 
fjf  30  gniins,  twice  daily,  at  10  a.m.  and  10  P.M.,  increasing  the  dose 
10  grains  each  day  until  the  maximum  of  IIX)  gniins  semi-daily  is 
reached  on  the  eighth  day.  On  the  ninth  and  tenth  days,  this  maxi- 
mum 100-grains  dose  is  given  in  the  evening  only.  He  then  meets 
any  reBex  symptoms  by  codeine,  which  is  rarel.v  called  for  till  after 
tlie  complete  discontinuance  of  the  opiate.  A  favorite  solution  is 
made  of  the  sulphate  in  Iwiiling  water,  two  grains  to  the  draclim. 
The  dose  is  1  to  3  grains,  by  mouth  or  skin,  every  two  to  four  hours, 
ill  grrulually  dec^reasing  dose  and  increasing  intenal  till  no  longer  re- 
quireiL  Gnleine  in  this  disease  was  first  suggested  by  Liudenburger 
of  Gilifornia  in  1H85.  Mattison  prefers  trional  as  a  hypnotic,  the 
oaual  dose  being  40  grains  for  males  and  30  grains  for  females.  It  is 
ivi?n  for  the  first  six  or  eight  nights  decreasing  in  quantity  gradually 
to  half  tlie  initial  doe4?;  thereafter,  if  necessary,  chloral,  paraKlehyde, 
f>r  <*an!mbiH  b«*ing  use<l.  Wjiugli  {QfiurUrhf  Jonnuil  of  litibriet^t 
October,  1H94)  states  that  he  has  met  with  the  best  succeiks  in  replao- 
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iug  morpbinfi  by  eeerine  or  pbysoBtigmine  salicylate,  which  contracts 
the  papO,  acts  as  a  sedative,  and  niises  arterial  tension  while  slowing 
the  puke,  but  is  a  tonic  to  the  muscnlar  fibres  of  the  intestinal  canal 
and  to  the  heart.  He  reports  this  i-emedy  as  producing  a  sense  of 
comfort  or  euphoria  ecjual  or  even  superior  to  that  of  morphine.    He 

_    administers  rh  grain  hypodermically, 

P  In  till  such  cases,  under  present  contlitiuns  the  first  prosi>ect  of  cure 
lies  in  the  sufferer's  desire  to  be  cured.     If,  however,  reception  and 

_   detention  in  a  genuine  home  were  involuntary  for  a  i>eriod  of  from  six 

I  to  twelve  months  and  more,  the  compuk(»rj  si^eedy  or  gradual,  but 
thorough,  withdrawal  of  iili  narcotics  would  tend  to  emancipate  tlie 
opiumist  fi'om  the  powtr  of  the  narcotizing  agent,  so  that  on  an  uu- 
cloudeil  brain  and  UDdiinmed  intelligence  such  elevating  and  ennobUng 
impressions  might  l>e  made  by  appropriate  teaching  and  counsel  as 
would  inspire  the  former  listless  and  despairing  narcotic  slave  \iith 
new  and  noble  resolves.  In  this  way  there  is  good  reason  for  the  anti- 
cipation that  a  considerable  number  of  even  such  involuntary  iK'kttua 
would  be  restored  to  the  fulfilment  of  their  duties  in  life.  Reviewing 
the  whole  subject  of  treatment,  the  writer's  opinion  is  that  there  is  no 
specific  for  morphinism,  and  that  patience,  with  a  careful  study  of  the 

I  peculiarities  and  indications  of  each  case,  will  point  out  the  line  of  treat- 
ment l^est  adai>t4^d  to  the  case  in  hand.  He  is  suppcjrted  in  this  view 
by  the  opinion  of  Crt»tLers,  who  writes  that  he  succeeds  l>etter  with 
baths,  Turkish  and  hot  shower,  than  with  any  other  remetlies,  though 
he  tried  all  the  new  remedies  in  the  rapid  succession  t>f  their  promul- 
gation. Other  preparations  (A  opium  have  l»een  employed  with  a 
\dew  to  narcotism,  but  little  could  be  added  for  pi*actieal  usefulness 
beyond  what  has  just  been  stated. 


Cannabinism. 

Though  fretjuently  seen  in  some  Eastern  countries,  this  habit  is 
rare  in  Western  communities,  Peterson  gives  an  account  of  the  extent 
and  effects  of  the  inordinate  consumption  of  bhang  or  hashish.  On 
a  visit  to  the  lunatic  asylum  at  Cairo,  he  found  that  »i<)  men  and  4  or 
5  women  out  of  248  patients  had  l>een  recorded  as  having  been  in- 
debted to  hashish  for  their  insanity.  The  drug,  which  has  been 
in  use  in  Egypt  for  six  hundred  and  fifty  years,  is  generally  inhaled 
by  smoking,  and  is  sold  in  square  and  diamond-shaped  lozenges  of 
a  bhu*k  extract.  Many  cases  end  in  chronic  insanity,  dementia,  or 
death.  The  chief  symptoms  are  indigention  and  diarrhtea,  dilated 
pupils,  drooping  of  the  eyelids,  anorexia,  and  general  debility. 
Mental  disorder  is  ushered  in  by   gradually   increasing  timidity, 
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amoujQting  at  times  to  a  folle  dtt  tlottte  or  agorapLohia,  Gtinja  is 
stated  by  Prinjjle  ("Indiau  Hemp  from  a  Puhlit*  Health  Puint  of 
View,"  London,  1893)  to  be  preiJuied  from  the  dried  flowera  of  the 
cultivated  female  hemp  plant  in  Lowt^r  Bengal,  under  government 
licetme  and  supervision.  In  all  the  admissions  where  the  cause  of  the 
diaease  ronld  be  ascertained,  the  j*ercentage  of  the  cases  of  lunacy 
declared  to  be  due  to  gunja  during  two  years  prior  to  1894  was,  Id 
Bengal,  tift\'-three  per  cent.     When  added  to  alcoholic  intoxicants, 

fas  iss<»metimes  the  case  in  India,  mad  drunkenness  characterized  by 
bomieidal  Woleuce  and  fatal  foolhardineas  is  the  result.  Richardson 
believes  that  Indian  hemp  is  older  than  wine  as  an  intoxicant,  that  it 
was  the  **  nei)entheH"  of  Homer.  Hashish  is  drunk,  eaten,  and  smoked 
ithe  last  with  diiiiculty). 
ere 
mil 


Chloralism. 


This  is  a  modern  form  of  poisoning,  chloral  having  been  discov- 
ered uuly  about  thirty  years  ngt>  by  Liebreich,  There  have  been 
many  deaths  from  acute  chloral  poisoning,  some  of  which  have  been 
Badden,  while  mtmt  of  thoae  who  have  died  havt^  ueNer  regained  con- 
sciousness after  once  falling  asleep  under  the  inliuence  of  the  drug. 
While  a  dose  of  8  graiuH  has  b*>en  known  Uj  kill  an  infant  of  one  year 
and  30  grains  to  cause  the  death  of  jiersons  between  twenty  and  thirty, 
recovery  has  taken  place  after  the  ingestion  of  120  or  even  4ti0gniins. 
Owing  to  the  uncertainty  of  the  risks  this  narcotic  should  be  prescribed 
only  with  extreme  caution  in  doses  not  exceeding  20  grains  or  so  if  to 
bo  taken  at  once.  If  spread  over  a  day  the  dose  should  not  be  more 
than  5  grains  every  four  hours,  for  an  adult.  The  action  is  uncertain, 
though  the  tendency  is  to  death  by  coma.  It  is  also  believed  that  sud- 
den paralysis  of  the  heart  is  generaUy  the  immediate  cause  of  death, 
which  may  also  occur  from  arrest  of  respiration.  In  some  crises  of  re- 
covery there  has  l>een  first  tiushhig  of  the  fac^,  then  vertigo  with  a 
sense  of  suffocation  succeetled  by  a  deep  drowsy  feeling.  The 
chief  symptom  is  the  gentle  and  apparently  natural  sleep  into  which 
the  chloralized  s[)eedily  falls,  during  which  (till  the  comatose  stage 
has  set  thoroughly  in,  and  even  for  a  time  in  this  state),  as  in  acute 
opium  f)oisoning,  the  sleeper  can  be  roused  only  to  fall  asleep  again 
almost  immediately.  As  in  acute  alcohol  poisoning,  the  temiK^ra- 
ture  decreases.  As  deep  coma  advances  the  rate  of  the  respira- 
tions is  slowed,  and  though  they  may  continue  they  become  leaa 
full  and  more  shallow,  with  muscular  relaxation;  the  erewhile  con- 
triM't^nl  pupils  are  now  dilated,  the  temp«>rature  continues  to  fall, 
the  puhie  becomes  either  ra|»iil  or  slow  iind  irregular,  getting  gradu- 
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ally  weak  aud  tlireiidy,  until  iu  fativl  cases  the  faceajjpears  flushed  or 
livid  or  bloated  aod  collapse  seta  in,  followed  bv  death.  In  tbeBc 
fatal  cases  the  peculiar  dry  sweetish  Imniiug  seDsutiou,  generally 
experienced  in  the  oesophagus,  extending  ui>ward  from  the  stomach 
through  the  throat  and  ranuth  iu  cliroaic  chonilism,  is  sometimes 
intensified,  though  it  does  not  generally  amtinnt  to  acute  gastritis. 
Reflex  action  and  sensibility  are  lessened  or  lost.  In  prolonged 
cases  there  may  be  an  urticarial  skin  eruption. 

The  differential  diagnosis  is  from  the  coma  of  other  anaesthetic  and 
paralyzing  subsbmces,  such  as  alcohol  aud  o]>ium,  ]>oiaoDing  by  car- 
bolic Jicid,  and  congestion  of  the  brain.  Carbolic  acid  is  excluded  by 
tbf^  absenco  of  the  characteristic  dark  greenish  or  black  urine,  of 
stains  about  the  mouth  and  lips  and  charring  internally,  and  of  the 
carbolic  odor  of  the  breatli.  Opium  shows  greatcT  and  more  per- 
sistent pui>ilhiry  contraction,  alcohol  less,  while  the  odor  of  each 
may  Ije  detected  in  the  vomit,  and  emesis  is  more  difficult  of  ac- 
complishment in  chloral  cases.  Cerebral  congestion  shows  more 
unevenness  of  the  pupils. 

Ih'tatmeut  of  acute  poisoning  should  always  be  begun  by  empty- 
ing the  stomach  by  a  siphon  tube  or  stomach-pum)!  where  it  is  itm 
hite  to  give  a  full  emetic.  As  in  fioisoniiig  by  alcohol  the  surround- 
ing temperature  must  be  kei>t  up  anil  the  external  surface  of  the  body 
enveloped  with  warm  wrapping  and  hot  apiilications,  uneful  forms  of 
which  are  hot  flannels,  and  tin  and  i ndia-rub I M»r  bottles  tilled  with  hot 
water.  The  patient  must  lie  kept  awake  by  flapping  the  skin  with  a 
wet  towel,  tlyiug  sinapisms,  sharp  and  loud  calls,  etc.  A  pint  of  hot^ 
strong  cotTee  should  be  given  by  tlie  mouth,  or,  if  that  is  impracti- 
cable, injected  into  the  rectum.  As  in  acute  alcoholism,  ^  grain  of 
strychnine  nitrate  might  be  hy]»odennically  injected  if  10  to  15 
minims  of  tincture  of  nux  vomica  cannot  l)e  swallowed,  and  repeate<l 
occasional  inhalations  of  amyl  nitrite,  with  prolonged  artificial  res- 
piration, are  also  useful  in  some  cases.  The  apiilication  of  a  battery 
to  the  limbs  may  also  Ije  called  h  >r. 

The  a/ter-fJcrtH  which  are  olisei-ved  in  Boraeeontinnonschloralists 
are  generally  unpleivsant.  There  may  l>e  digestive  disturbance,  anor- 
exia, with  inability  to  go  to  sleejk  unless  after  a  fresh  dose.  The  circu- 
latory system  is  slowed,  the  face  assumes  a  bluish-purple  a8i>ect  from 
the  deficient  aeration  of  the  blood,  the  heart  is  hd>oring,  and  the  res- 
piration is  oppressed.  Lessening  of  the  inhibition  of  the  various  nerve- 
centres  is  reflected  in  muscular  unsk»adiness,  Vaso-motor  disturbance 
is  evidencetl  in  the  coldness  and  blueness  of  the  extremities.  Withal 
there  is  an  overpowering  listlessness,  with  an  utter  liR^k  of  energy. 
Efl|)ecially  in  subjocts  of  old  age  there  is  ai>t  to  lie  a  disposition  to 
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Bloardijfcc  aatbma  and  8vncoj>e.  On  post-mortem  examination,  the 
chief  aitj>earauee  is  UHuallj  a  fuhiPHH  of  the  vesnels  of  the  braiu  and 
also  sometimes  of  the  luugs,  the  bluod  being  darker  iu  hue  as  in  as- 
phyxia and  con'espondeut  to  the  dark-blue  purple  seen  in  living 
chli»mliHt«.  The  svstem  mny  liet'ome  so  atu'iistoined  to  chloral  that 
the  done  can  be  gradually  inerearted  io^  as  iu  one  case,  31JU  gi'ains 
daily  in  divided  dones  of  loO  graiuH  each»  the  indi\idual  having  in 
nineteen  monthn  insensibly  advanced  to  this  amount  from  15  graiiia 
otice  a  day  at  l>etltime.  In  addition  to  the  fuuetional  disturbances 
already  alluded  U)  with  the  tendency  to  cardiac  iiaralysis,  the  predom- 
inant x>eril  threatening  the  chlnralist  in  the  risk  of  a  fatal  overdose. 
Iu  one  case,  iu  a  man  aged  lifty-two,  of  continuous  akoholism  of  several 
years'  standing  two  doses  of  50  grains  each,  the  second  an  hour  after 
the  first,  ]>roved  fatal.  In  anotlier  case,  a  young  barrister,  aged  thirty- 
three,  was  fouud  dead  the  next  morning  after  having  taken  an  acci- 
dental overdose,  huudreils  of  gradually  increasing  doses  having  becxn 
taken  prior  to  the  last,  with  a  lavish  drinking  of  spirits  at  night.  Iu 
these  and  other  similar  cases  all  the  circunistjiuces  went  to  dispel  any 
Buspicion  of  suicide^  though  in  a  few  cases  there  have  been  indications 
of  a  suicidal  intent  Alcohol  is  peculiarly  dangerous  to  the  chloralist. 
The  cidorabbegotten  tendency  to  ca.rdiae  debility  and  jmresis  is  ag- 
gravaieil  by  alcohol,  the  deleterious  action  of  the  latter  poison  on  the 
heart  muscle  Inking  pro<butivf'  of  fatty  degeneration  weakening  the 
organ  itself,  while  the  alcoholic  paialyang  inlluence  renders  the  heart 
kes  capable  of  withstanding  the  paretic  inHuence  of  chloraL  Both 
jHiisous,  too,  tentl  tcM^ndmrriiss  the  rircuhitiou  by  im]»erfect  aeration  of 
the  liloml.  Thus  death  frecpiently  results  from  the  combined  action  of 
ohloml  and  alcohol,  as  in  the  instjince  just  referred  to.  The  writer  there- 
fore strongly  urges  the  withholding  of  alcohol  in  all  cases  of  chloral- 
ism*  es|)ecially  of  acute  chkmil  poisonin^»  Chlond  is  decomposed 
within  the  blocHl,  giving  off  the  chloroform  which  causes  the  sleep. 
For  a  time  this  new  mode  of  narcotism  advanced  in  |»opularity,  but 
this  mlvance  in  public  favor  was  arrested  a  few  years  ago  by  atten- 
tion having  been  drawn  to  the  fatal  risks  of  this  form  of  in<hdgence. 
Now,  however,  the  writer  sees  symptoms  of  a  revival  of  chloral  ad- 
diction. The  s;de  of  elegant  preparations  containing  cldoral,  such 
aa  a  nymp  which  is  directed  to  be  taken  in  teaspoonful  doses  (one 
anch  preparation  contains  half  as  much  again  in  a  teaspoouful  as  the 
writer  would  dan^  tf>  give  for  a  dose),  without  any  reference  to  the 
uharaoter  of  the  preparation,  ia  a  x>ractice  which  cannot  be  too 
strongly  c<  '  .  d.  Stevenson  states  that  one  patent  medicine  con- 
tains 22  gF  rno  fliii(lr:\chm.  The  com[)Osition  of  any  {latent 
or  comwereial  pha  >omi>ound  ought  to  be  plainly  set  forth 
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on  tliB  label,  and  special  attention,  by  thick  eonspicnons  lettering  of 
a  certain  color,  should  at  once  arrest  attention  to  the  fact  if  the  bottle 
contain  any  poison.  Cases  of  death  by  nilHadventnre  are  occurring 
fretiuently  in  Britain  from  laxity  in  thin  matter.  Cbloralism  is 
practically  never  a  social  indulgence,  but  is  a  purely  personal  and 
privat4^  one,  Cbloral-takers  consist  mainly  of  litterateurs,  profes- 
Hidual  men,  and  women  of  a  highly  strung  and  retined  nervous  temper- 
ament or  high  intellectual  attainnients,  though  a  few  artisans  and  arti- 
sans*  wives  have  also  been  in  the  chloralist  ranks.  Insomnia  from 
menlid  overstrain  has  usuaUy  l)een  th<^  ^R-casion  of  the  beginnirig  of 
addiction,  neurasthenic  exhaustion,  and  irritability  from  domeHtic 
worries  and  a  desire  for  relief  fruni  ueuralgia  and  other  pains,  also 
increasing  hirgely  the  number  of  habitual  chloral  users.  Chloralism 
has  generally  been  a  further  development  of  alcoholism,  about  four  per 
ceut.  of  the  alcoh*  ►lists  s^'en  hy  the  writer  having  been  chloral-takers. 
He  has  seen  no  abstainer  from  intoxicants  in  the  person  of  a  chlorabst, 
though  he  knows  abstainers  who  take  a  small  dose  of  chhtral  at  ix;ca- 
sifu^d  times  to  secure  a  night's  sleep,  or  the  assuaging  of  acute  pain. 
The  trenffutnf  of  chronic  chloral  poisoning  is  fin  the  sanje  lines 
as  those  of  Gluconic  alcoholic  poisomng,  but  tlie  writer  advises  a 
rapiil  reduction  spread  crver  from  two  to  five  days  instead  of  imme- 
diate withdrawal  of  the  aua^sthetic,  with  a  plentiful  supjily  of  hot 
coffee,  soup,  and  milk  to  begin  with,  rest  in  bed  for  a  week  with  ex- 
ternal warmth  and  a  warm  atmosphere,  followed  by  a  nourishing 
dietary  and  neiTe  tonics.  Digitalis  or  strophanthus  in  small  doses  is 
also  of  advantage  wdien  combinetl  with  nerve  tonics,  such  as  nux 
vomica  or  strychnine  in  pill  with  oxide  or  valerianate  of  zinc,  and 
extract  of  gentian. 

CHLOKOiX>RMlSM, 
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The  addiction  to  chloroform  naturally  falls  to  be  considered 
ahmgside  of  chloralism.  as  the  symptoms  of  the  latter,  especially  in 
iK'ute  jx)isoning,  are  mainly  jiroduced  Ijv  the  action  of  the  chloro- 
form set  free  in  the  blood.  Chloroform  is  a  colorless  fluid  with  a 
specific  gravity  ooe  and  a  half  times  that  of  water,  in  w  hich  latter 
fluid  it  consequently  sinks  to  tiie  lM>ttom.  The  chloroform  of  the 
British  Pharmacopoeia  has  a  specific  gravity  of  1.497,  and  contains 
0.2  per  cent,  of  alcohol.  Chloroform  may  bo  taken  either  when 
swallowed  in  liquid  form  by  the  mouth,  or  when  its  vapor  is  in- 
haled. Its  action  on  the  liWng  organism  is  similar  in  kind  to  alcohol, 
but  it  is  not  so  potent  an  irritant  to  tissue,  or  so  permanently  injuri- 
ous to  nerve  structure. 

When  drank  it  is  not  so  rapid  or  so  powerful  in  its  action  as 
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when  inhaled  aa  a  vapor.  It  in  taken  tin  a  lifniifl  penerally  with 
suicidal  deei^^n*  l»iit  t)ccaMionally  by  accident.  The  Hymptoms  ai'e 
not  8(1  rapidly  manifested  as  when  the  i^oison  is  inhaled  ii-s  a  vajwir* 
Various  ])er8ons  have  been  able  to  move  about  duing  little  things, 
and  even  walking  for  a  time  before  Ijeing  suddenly  overpowered  and 
falling  down  insennible,  after  sometimes  staggering  for  a  few  seconds, 
the  unconsciousness  quickly  deepening  into  comu  with  complete 
^meBiheaia,  with  stertorous  breathing,  dihited  [uipils,  cold  skin, 
irai>erceptible  pulse,  and  occasionally  general  conviilHiouH.  Some- 
times there  is  a  facial  flush,  with  emesis  within  from  eight  to  Hf- 
teen  minutes  after  the  ingestion  of  the  fluid.  This  vomiting  some- 
timc*s  retards  «»r  lessens,  sometimes  does  not  a]iiiear  to  delay  or 
weaken  in  the  least,  the  action  of  the  anaesthetic  poison.  The  tem- 
j»erature  is  lowered  aud  the  respiration  slowetl  down.  The  smallest 
fatal  dose  recorde<l  was  one  fluidrachm,  which  killed  a  boy  of  four 
years.  There  have  lieen  sevenil  recoveries  of  a<]ult8,  after  the  swal- 
lowing of  two  ounces.  One  and  a  half  fluid-ounces  caused  the  death 
of  a  male  nlcoholit*  iuebnatt^  othem  ise  healthy,  aged  fifty  Height.  The 
smell  of  the  breath  while  alive,  and  of  the  fluid  often  found  iu  the 
stomach  after  death,  points  to  acute  ehlonjform  poisoning.  As  in 
other  narcotic  intoxications  by  poisons  swallowed,  the  initial  step  in 
treatment  is  the  clearing  out  of  the  chloroform  left  in  the  stomach 
by  a  full  emetic  of  half  an  ounce  of  mustard  or  of  wine  of  i|jecac  in 
wnrm  or  tepid  water,  or  20  grains  of  zinc  sulphate,  or  H<)  grjiins  of 
powdered  ipecac,  given  by  the  mouth  or  by  the  stomach  tube;  or  ajxv- 
morphine  hydrochlorate,  gr.  y^r  hypodermically  or  gr.  \  by  the  mouth. 
After  vomiting,  a  solution  of  bicai'lxinate  of  soda  in  water  should  lie 
given  in  large  c|uautities.  The  patient  shoidd  be  aroused  by  wet 
towel  flicking,  mustard  to  the  calves  of  the  legs  and  over  the  heart 
regi<iu.  A  pint  of  liot  strong  cotfee  should  be  thn)wn  into  the  rectunj 
and  nitrite  of  amyl  inhaled  frequently.  Hot  external  applications 
are  also  useful.  Special  precaution  should  l>e  taken  to  watch  the 
patient's  aft**r-conditions;  a  fatal  relapse  has  oocurred  in  cases  which 
Iwide  fair  to  do  well 

\\1ien  inkiM  uudihit^Ml,  chloroform  vajKir  acta  much  more 
promptly,  esfK^cially  when  a  glass  of  spirits  has  l>ei^n  given  t*)  a 
drinker  imnnHliately  lM*fon*hand.  Even  when  ailministered  diluted 
witl)  air,  to  induce  anaesthesia  for  the  x^erformance  ctf  a  surgical 
.'  *  M,  death  has  taken   phu^e  in  less  than  a  couple  of  minutes 

fi  inhalation  r»f  lialf  a  fluidrachm  and  even  less,  though  this 

ha#*  lieen  very  excei)tional.  On  the  other  hand  the  writer  has  kept 
a  woman  with  {mst-partum  eclampsia  continuously  under  chloroform 
feriM^Tenty  houn*. 
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When  poisonous  symptoms  arise  after  inlmlation  the  trvafmrttt  is 
to  see  that  there  is  no  ol^atnietiou  in  the  mouth  such  aa  by  artitieial 
teeth,  to  pull  out  the  tongue  with  the  furoeps  ami  clear  the  mouth,  to 
loosen  the  tihewt  wrappings,  and  tinp  with  a  wet  towel  the  face  and 
chest,  to  let  fresh  air  into  the  apartment  by  o|jening  windtjws  and 
doors,  and  to  douche  the  chest  and  head  with  alternate  hctt  am]  cold 
water  applirationH,  Artitieial  rgHpiratiou  hIhjuUI  l>e  Ix^gun  at  unce, 
the  body  l^eiug  inverted  so  that  the  head  is  on  a  lower  level  than  the 
remainder  of  the  Imdy  and  rests  on  the  floor.  Nitrite^  of  amyl  should 
be  inhaled  frnm  time  to  time.  A  buttery  might  be  ajvplied  in  a 
weak  intermpted  current,  for  a  few  minutes  only,  one  pole  at  the 
pit  of  the  stomacli,  the  other  poU^  over  the  hirynx.  When  the  pa- 
tient seems  to  l>e  in  crfrcmtJi  a  couple  or  more  violent  blows  on  the 
chest  quickly  given  may  restore  the  actitm  of  the  heart.  Atropine 
hyiiodermically  administered,  in  doses  of  gr.  y|^  to  gr.  Z^,  has  been 
recommended. 

Ohtrmlt'  chhu'oform  |)oisoniug  is  another  illustration  of  the  injury 
WTought  on  man  through  tlip  [loison  indulged  in,  to  whicli  he  is  im- 
pelled by  the  narcduianiaral  diathesis.  Though  the  sensation  of 
chlortiform  is  to  a  novice  by  no  means  pleasant,  fi'ora  the  pungency 
and  smell  of  tlie  fluid  to  the  reactionary  distress,  this  d(M*s  not  aji- 
fiear  to  present  a  barrier  tn  renewed  intoxication.  Though  the 
chloroform  tippler  knows  the  risks  he  runs  thnmgh  the  possible 
passage  from  insensibility  to  death  during  the  ana>sthetic  sleep,  a 
disaster  not  imconimon,  yet  he  cannot  resist  the  morbid  impulse  to  take 
the  drag  greedily.  The  symi>toms  are  the  same  in  kind  as  in  acute 
chloroform  poisoning,  but  a  tolerance  of  the  drug  is  developed  by  re- 
petition, so  that  eventually  large  jjuantities  can  l>e  borne  without  a 
fatal  issue  during  the  unconsciousness  of  a  chloroform  "drunk." 
There  is,  however,  an  occasional  verdict  of  acoroner's  jury  of  "found 
de^d.*'  The  chronic  toxicatiou  does  not  appear  to  jtroduce  any  organic 
lesion,  unless  a  weak  flabby  heart  is  considered  to  be  such.  The  path- 
ological after-death  apixiarances  are  more  indicative  of  functional 
disturbances.  The  moat  prominent  symptom  during  life  is  gastric  de- 
rangement. Though  nauseii  is  not  felt  at  tii*st  after  the  initial  small 
doses,  as  the  dose  is  increased  (which  is  usually  rapidly  done)  the  sulv 
j<>ct  is  hara.sse<l  by  nausea  and  emesis,  dyspepsia,  dry,  somew^hat  burn- 
ing thirst,  prwcordial  pain,  anorexia,  and  flatulence.  Physicjil  and 
mental  depression  soon  sets  in,  with  nervous  trembling,  languor,  alack 
of  interest  in  everything  around,  drowniness,  sluggish  circulation,  and 
emaciation,  with  coldness  of  skin.  The  j>or8on  gradually  poisoned  by 
chloroform  assumps  by  dogrees  a  more  and  more  haggard  asfiect,  looks 
weary,  worn,  dejected,  half -starved,  and  hopeless.     Physiologically 
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chloroform  first  relaxes,  aftemard  coutraets  tbe  vessels.  As  the 
wretched  and  wastetl  victim  deseendH  on  his  chloroformic  **down 
grade"  to  premattire  death,  the  danger  of  Bvncojje  aod  suddeu  death* 
especially  during  the  intervals  between  the  **  iKiutH/'  which  hnn  always 
been  present,  increases  ^wn/^cwuif.  The  subjective  sensations  of  heat 
and  cold  are  different  from  those  characterizing;  chronic  alcoholism. 
Both  chloroform  and  alcoh«»l  rob  the  human  economy  of  vital  heat, 
but  after  alcohol  the  skin  is  warmer,  while  after  chloroform  the  skin  is 
colder.  Alcohol  is  a  norvouH  vascular  relaxant,  chloroform  relaxing? 
only  temporarily  and  then  contracting  the  capillaries,  thuH  i)r«Hluc- 
ing  pallor,  chills,  and  nausea.  Meilical  practitioners  form  a  large 
proportion  of  chloroform-takers,  and  the  form  of  this  indulgence  is 
solibiry.  Chh>roform  inebriates  are  usually  alcoholics.  The  writer 
has  known  only  one  abstainer  from  alcohol  who  to<ik  to  chloroform,  and 
he  w»is  nftervviird  cure4b  Chrt^nic  chlorofonoism  is  botli  |»eri<Hlic4il 
and  habitual,  mostly  the  former  at  the  outHet,  but  gradually  develojiiug 
into  the  continuous  form,  the  8olw»r  intervals  contracting  in  duration. 
Inhalation  has  generally  lK»en  the  mode  of  taking  by  chloroformo- 
mauiaca.  A  mjuTicil  woman  of  forty -two  years,  who  was  found  dead 
from  syncope  on  May  7th,  1888,  while  insensible  from  chloroform,  had 
lieen  in  the  habit  of  consuming  for  at  least  ten  years  a  pint  daily,  and 
Injuring  the  chloroform  on  a  blanket  for  inhalation.  A  male  chloro- 
form inebriate  of  fifty  had  long  been  accostome<l  t-o  purchase  daily 
two  ounces  of  chlon>f<irm  at  a  time  from  four  different  druggists,  and 
luid  l»oen  ol>serve<l  to  adjoin  t<»  a  neighljoring  coffee-house  and  inhale 
the  drug  from  a  hamlkerchief  over  his  face.  After  this  practice  had 
been  followi>il  for  some  years,  he  could  rarely  find  a  druggist  who  would 
sell  him  more  than  half  an  ounce  at  a  time,  Most  of  the  cases  are 
metlical  men  or  persons  m<»re  or  less  as8<x:iate<l  with  dnigs,  and  the 
e  ranges  from  thirty-five  to  fifty -five  years. 


Etherism. 


Ether  has  a  sweetish,  pungent,  hot  taste,  and  when  drunk  givet 
to  a  buniing  feeling  of  constriction  in  the  mouth,  fauces,  and 
throat.  Its  action  is  exciting,  exhilarating,  and  intoxicating,  very 
much  like  that  of  chlorofonri,  Irdialed  it  is  longer  in  rendering  a 
j)©rHon  insensible  and  more  of  the  ana^stlietie  is  recjuired  for  that  pur- 
IKMNse  than  is  the  case  with  chloroform ;  when  sw^allowed,  however,  ether 
is  more  rapid  in  talking  effect,  ttenerally  si>eaking,  what  has  h&GH 
stated  of  chloroform  applies  t<i  ether.  To  Morton,  of  Boston^  U.  S.  A., 
we  are  indebted  for  tlie  introduction  of  ether  U^  promote  aiuv^sthf^ia. 
in  1840.     Ether  purus,  free  from  alcohol  and  water  (sp.  gr.,  British 
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Pbarraacopceia,  0,720;  United  States,  0.725|,  tlioii^'li  the  most  free 
from  drawbiR'ki*,  lias,  though  Id  fewer  instances  than  have  occurred 
under  chloroform,  caused  death  by  acute  poiHooiug,  Though  its  odor 
is  more  unpleasant  to  the  patient,  and  though  it  is  more  costly  from 
more  of  it  l>eiuK  needed  to  put  the  8uhJ€K-t  into  a  deep  enough  ansBS- 
thetie  sleep,  aod  thongli  it  involves  a  little  more  time  in  iahalatiou, 
its  greater  safety,  with  t!ie  lesser  discomfort  from  the  more  manage- 
able emeeis,  have  secured  for  it  greater  acceptance  for  surgic-til  ansDS- 
thesia  from  surgeons  generally. 

(Jnl)-  one  or  two  fatal  eases  are  known  to  have  resulted  from  ether 
when  swallowed,  and  there  is  no  history  of  the  health  of  these  victims. 

The  frt'ftfmt'itf  is  similar  t(»  that  applicable  to  acute  chlorofonn 
jioiaoning,  with  the  additkm  that  where  tracheotomy  is  called  for, 
this  should  be  done  at  as  early  a  stage  as  possible. 

Chtufiw  ether  poisoning  has,  however,  l*een  exhibited  in  recent 
years  on  quite  an  extensive  scale,  especially  in  certiiin  localities 
in  Ireland.  This  country  has  presented  two,  both  now  historical, 
most  remarkable  series  of  psychological  phenomena  in  relation  to 
anaesthetics.  In  1838  a  simple,  unostentatiiuis  Roman  Catholic 
priest,  Father  Thet>bald  Mathew,  commenced  a  crusade  against 
alcohnl,  and  within  three  years  had  administered  the  teetotal  j»leclge 
to  millions  of  his  countrymen.  Though  a  remnant  remains  true  to 
the  ple<lge  tij  this  day,  Ireland  drinks  as  much  proportionately  to 
her  diminished  population  as  ever  she  did. 

AlH)nt  1H42,  Ui  a  few  newly  jiledged  abstainers  a  medical  man  gave  a 
drachm  of  ether,  which  was  not  l>elieved  to  be  a  violation  of  the  pledge. 
The  practice  iucrease<l  .so  rapidly  that  a  village  of  'M^  inhal*itants  had 
soon  one  shop  for  the  sale  of  ether  iu  every  23  of  the  }>opulation.  In 
a  few  years  ether-drinking  had  spread  more  or  less  over  an  area  of 
nearly  21)5  .square  miles  with  a  |X)pulation  of  almost  79»TO1,  includ- 
ing the  mduntainous  diHtricfcs  of  Derry  and  Tymne,  and  partly  of 
Armagh  and  Antrim.  To  a  limited  extent  this  form  of  intoxication 
extended  to  Dultliu  and  eisewhere  in  Ireland,  Ohisgow  in  Scotland, 
Lincolnshire  in  England,  IjunJon,  Norway,  juid  New  York,  and  lai- 
terly  France,  In  Ireland,  though  ether  punis  (13.  P.)  has  been  the 
variety  tiiken  by  several  of  the  cases  seen  by  the  ^Titer  elsewhere,  the  ' 
general  preparation  in  use  was  sulphuric  ether,  containing  eight  i>er 
cent,  of  alcohol  and  water  with  ninety -two  per  cent,  of  ether  purus, 
floluVile  in  all  proj  tortious  in  alcohol  but  only  in  the  i>roportion  of 
1  in  10  of  water.  The  specific  gravity  ought  t*i  be  (B.  P.)  0.735; 
(U.  8,)  0.750. 

Snl]ihuric  ether  is  a  rapid,  powerful,  diffusible  stimulating  nar- 
cotic,  anaesthetic   and  autispasmtidic,  and    is  a  medicinal   agent  of 
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great  therai>©utic  value,  with  a  strong,  i^enetratiog  smell,  sweetish, 
burning,  and  pungent  to  the  (lalate.  By  the  Act  18  and  19  Vict. 
c.  37,  in  1855-56  spirit  of  wine  was  permitted  to  be  used  in  art«  and 
manufactures  in  Brit^iin  duty-free  if  mixed  with  at  least  one-ninth 
part  of  methylated  alcohol  (wood  naphtha,  spirit  from  the  destruc- 
tive distillation  of  wood) ;  this  measure  was  intended  to  prevent  the 
us©  of  the  duty-free  and  therefore  cheaper  8i)irit  us  a  beverage,  l»y 
reason  of  the  naiiseousness  of  the  mixture.  This  jirecaution  was, 
however,  nullified  by  the  destruction  of  the  foiiliu^  methyl  ingredienta 
during  the  conversion  of  the  mixed  spirit  iut<»  ether;  so  that  practi- 
cally methylated  ether,  though  so  much  cheaf>er  (one-«Rventh)  than 
ethylic  ether  (ether  made  from  ethylic  alcohol)  ♦  is  undistinguish- 
able  by  the  palate.  The  cheai^r  ether  »iccordingly  Hai*pliiMted  the 
dearer,  the  cheapness  causing  a  greatly  increased  consumption.  The 
intoxicant  was  l)i*ought  to  the  doors  of  the  people  by  hawkers,  was  sold 
in  sheliet»uri  and  groceries,  l>eing  of Um  exchanged  in  !)arter  f^ir  eggs  and 
other  proiluce  of  the  farm-yard.  *  Draughts"  of  nearly  two  teAspoon- 
fuls  were  sold  for  a  penny.  In  Ireland  agricultural  laborers,  small 
farmi'i-s,  and  w<irkmen  formed  the  majority  t^f  the  ether  drinkers,  the 
women  nearly  eqmd  with  the  men.  Cases  occurred  also  in  better  oflF 
and  more  cidtured  circles.  Children  from  ten  to  fourteen  years  of  age 
were  known  to  arrive  at  school  with  an  odor  of  ether  in  their  l)reath. 
The  quantity  taken  at  one  draught  ranged  from  a  teaspoonful  by  a 
novice,  to  one  or  two  or  more  fluidouuces  by  a  confirmed  etherist.  The 
average  daily  ({uantity  swallowed  V\v  a  "  moderate"  ether-tbinker  was 
often  I  ounce  three  or  four  times  in  the  twenty-four  hours.  In  con- 
finiKHl  ciiKes  half  a  pint  has  been  dsily  consumed  by  "seasoned  casks," 
In  Englauil  etlier  is  generally  inhaleil,  one  pint  per  diem  having  been 
the  daily  allowance  of  the  most  advanced  ether-tipplers.  As  ether  is 
sparingly  soluble  in  water  (1  in  10)  the  attemi>tof  a  foreigner  on  Irish 
soil  to  attetupt  to  drink  the  imugeut  ether  in  water  often  used  to 
afford  great  amusement  to  the  native  population,  though  the  accom- 
jiliflhed  and  tbimmghly  trained  etherist  may  in  time  arrive  at  the  per- 
fection <»f  Uung  able  tti  toss  otf  his  c^her  **  dram*'  at  a  gidp  without  even 
holding  his  noae.  The  prm^es.s  of  other-drinking  is  at  the  outset 
generally  a  comedy  in  two  acts,  after  an  overture  in  two  jMirts.  The 
overture,  Part  I.  consist**  in  washing  the  roouth  with  cold  water; 
Part  n.  in  drinking  a  draught  of  cold  water,  with  the  object  of  cajol- 
ing the  mouth  and  throat.  In  Act  I.  the  ether  is  swallowed  **neat;" 
in  Act  11.  there  is  a  second  draught  of  cold  water  drank,  to  *  keep  the 
ether  from  rising,"  The  onset  and  decadence  of  intoxication  are  so 
rapid  that  a  man  or  woman  may  get  dnmk  and  sober  again  within 
from  two  to  four  hours.  Ether  drunkenness  pure  and  simple  may  be 
VaL.  U1.-7 
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described  as  effeiTeacei»t  and  hysterical;  corabiuod  witli  alcohol,  vio 
lout  and  raaiiiacal  from  a  few  miuutes  to  half  au  hour.  In  one  cuise, 
that  of  au  ediioated  niaD  of  thii-ty -eight,  who  had  been  an  etherist  for 
l>et'\vt*en  six  and  seven  years,  there  whb  immediate  paternal  alcoholic 
heretllty,  his  father  and  two  paternal  uncles  having  died  of  alcolu)!- 
ism.  The  etherist  himself  was  a  strong'  oj^ponent  of  ak.*oholio-driuk- 
ing,  and  was  undt^r  the  belief  that  he  had  escaped  the  family  legacy  of 
Harcomania  l>ecaiise  he  abt^taiued  from  alcoholic  iijt<vxioants.  In 
another  case,  a  inedic^il  man  of  forty-nine,  who  had  iii*st  habitually 
indnlged  in  alcohol  and  opium  and  had  been  an  etherist  for  seven  or 
eight  3  eaiiij  the  ether  drinking  had  lietm  originally  irregidarly  peri- 
odical, and  had  gradually  develoi)ed  into  continuous  tippling.  Mi)st 
of  the  eases  seen  by  the  writer  Inive  been  as  continuous  as  occasion 
TiTOuld  allow. 

Of  the  /Kffhohgff  of  chronic  etherism  not  much  is  kuown.  In  tlie 
one  or  two  fatal  cases  in  which  a  post-mortem  exanunati*>n  has  Ix^en 
made,  no  special  apjiearance  was  noted. 

The  Hf/mptoma  seem  to  be  chieily  tliose  of  a  purely  functional  dis- 
turbance. Acute  and  chronic  gastritis  is  fre<|uently  oliserved,  wdth 
digestive  distress,  epigastric  burning  pain,  and  anorexia.  We  find 
insomnia  and  troubled  sleep,  pallor,  tremors  till  a  fresh  dose  is  taken, 
fear,  gloom,  despair,  suspicions,  nenxais  anxiety,  and  chills.  The 
skin  is  lemon-colored  or  cyanose*!,  the  heart-beat  is  iut(?rmittent,  the 
reflexes  are  exaggerated,  and  there  is  a  feeble  tottering  gait,  with  an 
iucreiising  feeliug  of  failing  strength  in  the  lower  limbs.  The  chronic 
etherist,  if  he  does  not  stop  in  his  headhmg  career,  has  a  tendency  to 
beconje  shrivelled  up  and  prematurely  old.  It  is  asserted  that  etherism 
hasl>een  a  substantial  factor  in  the  i>roduction  of  insanity,  but  though 
this  would  seem  to  Im?  only  what  miglit  be  anticipated,  the  writer  is 
not  satisfied  with  the  proof  of  more  than  a  very  few  castas.  There  are 
cases,  too,  of  etherists  who  have  (tpjKircntl}/  suffered  no  injury  to 
health. 

The  trtnftiit'itf  of  chronic  etherism  is  much  the  same  as  that  of 
chronic  alcoholism.  The  complicati*»ns  are  largely  gastric,  calling 
for  the  admiuistration  during  a  week  or  longer  of  i>eptoni55ed  liquid 
nourishment,  effervescent  beverages,  and  it  may  l>e  ice.  Milk,  when 
it  can  1)6  borne*  is  the  l>e8t  food  till  the  irritated  stomach  hns  regained 
ita  digestive  power.  Alcohol  is  always  contra-imlicated.  Isolation 
is  often  essential. 

Legislation  was  drastically  applied*  on  the  adnce  of  the  Royal 
College  c)f  Physicians  of  Ireland  in  1S<»1,  by  the  Government.  Ether 
in  miw  sclieduled  as  a  j>oison,  under  the  Pharmjicy  Acts,  so  that  the 
drug  can  be  now  sold   in  Ireland  only  by  druggists  under  special 
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nafef^iAnlH.  The  roBult  haa  been  so  sucreBBfiil  tliat  the  sale  of  ether 
in  that  «'<miikr>  is  uoi  more  than  one-ten tli  of  what  it  had  previously 
lieen,  and  i«robahly  the  bulk  of  that  has  been  for  therapeutic  purposes 
or  for  use  in  the  arts. 

COCAIKLSM. 

CiKnine^  the  cr>'8t«ilUne  alkaloid  obtained  inmi  the  dried  leaves 
of  a^^ilmtxijlon  tm'n,  first  isolated  by  NiemMiiu  iu  lH4ti,  is  at  once  the 
newest  and  most  rai)idly  acting,  fatal,  anil  powerfully  fjiscInatiDg  of 
known  narcotics.     Cocaine  raises  the  vital  temjjerature. 

Acute  OKuitmm,—lQ  ^encnd  tlie  symi>tom8  are  nausea,  emesis, 
cephalalgia,  verti^^o,  dilatation  of  thepupils  with  disturbed  or  lost  vis- 
ion, deafneHS,  loss  of  tiiste  and  smell;  lividitv  with  jirofuse  diaphore- 
sis, pulse  n&pid  (130  and  upward),  irregular,  intermittent,  weak,  and 
compreasil>le;  respirations  shallow,  irregular,  slow,  labored,  and  con- 
vulsive; speech  and  gait  inii)aired ;  muscles  rigid  and  crami)ed ;  twit^'h- 
ing  with  convulsions,  respiratory  paralysis,  with  or  without  delirium, 
coma,  stuj>or-  Itn  well-knomi  ana?sthetic  ])ropertics  have  secure<I  for 
cocaine,  esi>ecially  the  hydrochhuate,  a  wide  emphiyment  in  o[>era- 
tions  on  the  eyes  and  other  regions  of  the  body,  and  for  the  relief  of 
I»ain  in  ill-health.     Matthison  has  published  a  number  of  fatiil  cases. 

Chronic  Otoiin ism.— Cocaine  toxication  is  shorter  in  duration  as 
well  *is  swifter  in  onset  than  morjjhine,  l>esides  being  moi-e  pleasur- 
able in  the  exhilarative  stage  and  followed  by  fewer  troublesome  se- 
c|uela:%  When  rei>eated  frec|uently  there  is  a  tendency  to  raving  mad- 
ness. The  Ixxlily  emaciation,  mental  disturbance  and  decay,  and 
moral  |>erversion  of  chronic  cocainism  quickly  8U[»ervene  and  rapidly 
iBorease  in  intensity. 

fitthttlfMjiniffy  the  convulsive  respiratory  fiandysis  is  tetanus  of 
the  n>spiratory  muscles,  a**  sliowTi  by  Mohho.  The  great  accelei*ati<»n 
«>f  the  pulse-rate  is  <x*casi<med  l>y  paralysis  of  tlie  vagus.  The 
action  of  the  poison  is  chiefly  on  the  central  nervous  system,  first 
stimulating,  afterward  jiaralyzing.  The  j>eripheral  blootl -vessels  are 
onntracteil.  At  first  aft<^r  taking  cocaine,  as  after  the  chewing  of  coca 
leaves  in  Bolivia  and  Pern  by  the  natives  to  give  them  incre^ised 
power  of  endurance  in  journeys,  mental  and  Iwxlily  strength  and 
elasticity  seem  to  lie  heightened;  soon,  however,  if  the  doses  are 
mpeated  often  and  persisted  iu,  these  give  way  to  feelings  of  languor, 
♦^  :  »u,  and  distn'SH,  with  diRtaste  for  fcKxl,  disturlKxl  sleep,  and 

li  :iti(ms,  with  rapidly  in(»re  serious  symptoms  of  mental  ImMik- 

down,  volitional  paralysis,  and  inhibitory  ])alsy.  Cocaine  hydro- 
ihL^rate  may  be  used  aH  a  spray  in  the  mouth,  or  in  the  nasal 
<ii  dices,  a8  has  beou  done  iu  cases  seen  bv  the  writer,  in  solution 
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varjinff  from  five  tc>  tweuty  per  cent-  But  t.'ocaiue  is  ^enemlly 
self-ad  HI  iiiiatored  Lypoilermically  in  rapidly  KUcceHsiva  iujertions. 
Though  oue-8eveuth  of  a  grain  han  Im^be  recorded  as  having  been  fatal 
to  a  man  aged  twenty-nine,  the  anntunt  of  envh  rtiguhir  dosB  in  the 
case  of  chronic  cocainists  has  soraetimeH  been  as  large  as  10  grains 
tlii*e©  tiniPH  a  day.  Medical  men  have  been  the  mont  fretinent  vic- 
tims, followed  a  g«)od  way  l>ehiDd  by  Htf/rahut's,  male  and  feimde. 
The  pvautiee  has  at  times  originated  fi-ora  medical  jireacriptinuB  or 
expnrimentiitiims,  but  inoHtly  in  the  tlrug  being  taken  as  an  analgesic. 
A  consiclenible  iiropitrtinn  of  cLrooic  cocaiuistB  have  fallen  under  the 
dominion  of  cocaine  in  their  dehisive  hope  of  thereby  weaning  them- 
selves from  chronic  alcoholinm  or  opiumism,  while  other  like  sufferers 
have  fallen  through  innocently  siiltstitntiug  certain  j^reparations 
alleged  to  Iw  curative  of  various  ailmenta,  ignorant  of  there  being 
any  ctwaine  in  the  draught.  The  writer  has  never  known  the  attempt 
to  rej»lace  alcohol  or  opium  by  cocaine  to  succeed.  The  only  i»ermissi- 
ble  administration  of  cocaine  is  for  the  occasion  only,  and  even  then 
its  prescription  should  be  deliberatR  and  definite.  Tlie  irealment  is 
very  similar  to  that  adox»ted  in  niorx>hjnism. 


*B,  Substances,  the  Intoxicating  Capacity  of  which  is 

DoubtfuL  I 


Gelsemivm. 

The  dried  rhiisome  and  rootlets  of  "  yellow  jiismine"  (not  the  yel- 
low jasmine  of  Britain  but  of  the  Ihiited  Htates),  fjt!seminm  Hemper- 
i^ircfiH^  often  taken  for  neuralgia  and  toothache,  is  ii  potent  iiaralyzer 
and  I'espiratory  j*oison.  In  acute  poisoning  the  leading  symptoms 
are  nausea,  f>er8piration,  contracted  pupils^  pain  in  the  eyebrows 
qnickly  followed  by  vertigo,  pniu  in  the  eyeballs  and  dimness  of 
vision^  ptosis,  diplopia,  a  feeling  of  weakness  in  the  lower  extremi- 
ties, a  staggering  and  Hwjiying  gait,  intense  pneeordial  agony,  a  spas- 
modic sense  of  Rufi\K'ation  with  convulsive  fighting  for  l*reath  or 
irregular  and  slow  breathing,  foaming  at  the  month,  jind  finally  death 
by  coma: 

Trviilmt^nit — The  stomach  should  lie  emptied  by  the  tul>e  or  pump 
or  emetic,  if  the  case  is  seen  at  once  or  soon  after  the  poison  has 
been  swallowed.  If  respiration  fail  gr.  ^  of  atropine  (two  minims 
of  injectio  atropine  hypotlermica,  B.  P.)  should  be  iuject'od  hyjK)- 
dermic4dly»  and  l^e  repeateti  if  necessary  in  fifteen  minutes  or  so,  or 
belladonna  (15  drops  of  the  tinctnre)  may  bf^  given  by  the  mouth.  If 
the  heaiii  fail,  aromatic  spirit  of  ammonia  or  spirit  of  chloroform  or 
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IQl 


lesioi] 


gome  other  Htimiiljtut  should  Ik*  ^;ivf»n  aii<l  be  followi^cl  hy  X)K>IoiiRed 
artiliciul  resiJiratioti.  Al termite  cold  ftud  wjirnrd<»ucbpsover  the  head 
aod  chest  have  l)oen  found  UHf^fiil.  Th*"*  Hituillefit  fatiil  dose  of  the 
liquid  extrac-t  (U.  S.),  coutaimug  #>*>  grains  to  the  ouuce,  has  beeu 
about  three  drachm.s. 

Chrrmic  gelsemiumism  has  always  nprung  from  the  relief  {ifforded 
from  acute  pain.  The  great  ease  therebv  secured  has  led  rapidly  ou 
Ui  in<»ro  frefjueut  and  larger  doses. 

The  more  common  symptoms  are  restlessness,  emaciation,  and  list- 
leHBuess.  The  mind  is  troubleil  by  indodnite  fears,  while  there  are 
ry  hallui'inations.  Vision  is  disturbed*  and  thtuigh  no  organic 
lesion  has  lieen  detected,  mental  decay  sets  in  pretuatnrely. 

Treaitmnt, — ^The  drug  slioukl  bo  withlieUU  and  restc»ratives  and 
nerve  tonics,  with  coffee  and  nourishing  sou[»s,  should  l>e  ndinin- 
istered  for  a  time,  attention  being  paid  also  to  the  condition  of  the 
heart* 

SlTLPHONAL. 

Thifl  sal)stance  (diethyl-sulphon-tliraethyl-methane)  is  a  valuable 
hypnotic  apparently  affecting  neitljer  t<*mperahire,  pulse,  nor  diges- 
tion. Though  the  ordinary  dose  is  from  15  to  ^W)  grains,  the  writer 
has  known  a  bterary  man  of  thirty -five  swallow  cimsecutively,  with- 
out troublesome  sequela?,  *2i  drachma.  StdphomU  seems  to  affect 
the  cerel^llum,  producing  a  tendency  to  fall  backward.  Only  one 
case  of  chronic  sulphomilism  has  been  seen  by  the  writer.  The  lead- 
ing symjjtoras  in  fK'ute  sulj^honal  poisoning  are  deep  drowsiness,  the 
patient  l>eing  waked  with  diffirnlty  and  at  once  i^lapsing  iut<">  sleep; 
vomiting  is  ubsi^ut,  the  eyelids  are  shut,  and  the  pupils  react  slowly 
to  light,  being  neither  contracted  nor  dilatetl ;  the  skin  is  ashy  and 
I>ale;  there  is  a  smidl,  quick  pulse;  muscular  Baccidity  (most  marked 
in  the  limbs)  and  loss  of  power  are  noticed;  the  respiration  is  (piick, 
shallow,  at  times  imperceptible;  the  tongue  is  coatetl  and  there  is  an 
offensive  otlor  f»f  tin*  breath  and  from  the  bfnly ;  liquids  are  i*etaiued  in 
the  mouth  and  swallowed  \^nth  difficulty ;  there  is  aphasia  or  indistinct 
articulation;  stupor  t»>nding  to  paretic  jitosis  and  facial  paralysis  is 
pn^sent.  Stevenson  has  recorded  two  ciises  of  acute  i)oi8oning»  fol- 
lowed b\  rt«<x»very,  after  the  ingestion  of  fifty  and  ninety  grains  re- 
S|iectively, 

Paiuldehtde. 

ThLs  drug  rf»«embles  chloral  in  i>hysiologicAl  action*  but  has  a 
Etrengtliening  iufluenci>  im  the  heart  instead  of  the  depn^sant  influ- 
u(  chloral.     Wliile  dtruugtheuing,  it  diminishes  the  frequency  of 
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canliac  action.  The  flow  of  urine  is  increased,  but  the  skin  in  un- 
affected, and  there  is  neither  headache  nor  digestive  disturbance.  In 
cases  where  thoro  is  a  weak  heart  paraklehychi  may  l>e  ^i\en  instead 
of  chloral.  A  case  of  acute  i^jmrnitHj  with  recovery  after  li\  ounces 
of  paraldehyde  was  reported  in  the  British  Medknl  Journal^  18^*1,  II., 
1,254-  The  wt)nian  wjia  found  unconscioun,  her  VkkIv  limp  as  if  in 
aniTsthesia,  There  was  a  strong  odor  of  the  iluid  from  her  bi^^ath^ 
with  facial  flush  and  slight  contraction  of  the  pupils,  which  wei'e  in- 
8ensil>le  to  li^ld.  The  wkin  \va.s  warm,  but  there  were  rapid  i)ul8e 
and  breathing.  The  syiinjtonis  ttf  ^7*/v>/r/cy«7/vf/(A7/^^/(A'  poinonin^,  as 
seen  in  a  coachman,  aged  sixty-five,  were  emaciation  and  anaemia, 
with  slight  rise  of  evening  temi>erature ;  tlie  lieart  after  a  time  l>e- 
eanie  weak  and  irregular,  and  there  was  palpitation,  witli  an  inter- 
mittent and  soft  iiulse;  constipation,  boulimia,  and  flatulence  were 
present;  there  was  muscular  weakness  with  tremors,  esiM-cially  fif  the 
tongue,  facial  mUHcles  and  hands;  feeble  and  unsteady  gait,  with 
general  restlessness;  sensory  disturbance  of  "strange  feelings  run- 
ning through  the  body."  Mentally,  there  were  inHtniiuia,  agitated 
anxiety,  discontent,  unrcjisonableuess,  confusi(jn  and  excitement, 
temporary  loss  of  memory  and  incoherent  speec^h,  shouting  and  a 
tendency  to  strip  off  the  clothes^  hallucinations  of  sight  ("seeing 
strange  l>eaMis"),  of  hearing  (seeiug  liis  death  in  the  newspapei-s,  he 
having  heard  his  wife  say  she  wished  he  were  dead),  delusions  of 
l>eing  poisoned,  of  a  woman  l>eing  in  his  l>ed,  of  {leople  tormenting 
him,  of  the  doctor  trying  to  kill  him,  and  i\i  tlie  Iioohc  being  on  tire. 
The  patient  wjis  married;  he  had  l>een  steady  ami  cheerful  though 
quick  in  i'lking  offence,  and  at  timen  suHpicious  and  nnreiisonable. 
A  l>rother  had  died  from  alcohol  mania  in  an  aHvlnni.  He  had 
taken  paraldeliyde,  under  advice,  for  insomnia  with  which  he  had 
been  afflicted  for  seven  years.  In  the  twenty-six  months  of  his  addic- 
tion he  had  increased  the  weekly  ([naytity  consnmed  to  sixteen  ounces. 
The  [Mitient  voluntarily  entered  tlie  Royal  Edinburgh  Asylum  where 
he  was  under  treatment  three  months,  and  made  a  good  recovery. 
In  tiiiH  carte  it  had  bet^n  d**signed  to  diminish  the  dose  gradually,  but 
the  patient  deciiut>tl  to  tjike  any  more  paraldehyde  on  the  fourtli  day, 
after  having  had  six  drachms  on  the  first  night  and  four  drachms 
on  the  second  and  tliird  nights,  Aft^^r  an  int<^rval  of  tive  days  with- 
out any  hypnotic,  he  had  sulpbonal  for  a  few  days.  The  tempera- 
ture did  not  se4?m  to  have  1»een  afl'ected  (Elkins  in  the  Quattvrttj 
Journal  of  hwhrleft/,  October,  181)4}.  Stucky  of  Louisville,  Ky., 
U.  8.  A*  {Ibid.,  April,  1H94),  report-s  the  case  of  a  young  woman  aged 
twenty -two,  a  morphinomaniac,  for  whom  he  had  ordere<l  three 
uujioeft  of  elixir  of  paraldehyde.     Five  months  afterward  he  found  her 
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iaking  six  ounces  daily,  she  bnviDg  steadilj  increased  the  doee. 
The  heart  waa  not  sulwtfiDtially  affecteil  and  there  were  no  alarming 
Bymptoms.  The  panildebyde  was  at  once  cnt  off,  nud  the  patient 
waa  coniined  to  bed  under  the  care  of  a  nurse,  valerian  and  strych- 
nine being  gi^^^i. 

AunPYiim. 

Dinietbyloxycliiuizin  is  a  largely  used  analgesic  febrifuge  and 
hsBmosttitic,  and  though  its  existence  has  not  Hpretul  over  many  years 
it  has  already  been  indiil^e<l  in  to  excess.  CarppijiUctti  {Annual  of  the 
Univerml  Meilicfd  Scicucv^f  1894»  Vol.  II.,  E.  23)  reconis  the  case  of 
a  neurotic  female,  aged  twenty -thi'ee,  who  had  l>een  addicted  to  anti- 
pjrin  for  two  years,  taking  eight  grams  (two  drachms)  daily,  who 
had  entered  an  tis^lum  for  treatment.  She  suffered  from  anorexia, 
insomnia,  tinnitus  aurium,  and  muscular  feebleness.  The  dose  was 
rednceil,  and  potassium  bromide  with  caffeine  given,  Prostration 
and  functional  disturbance  followed  the  reduction.  The  writer  has 
seen  gretit  physical  havoc  wrought  to  the  ner\*ous  constitution,  es- 
pecially of  girls  and  women,  through  the  frequent  and  increased 
doees  of  an ti pyrin  for  headaches  and  pains,  the  original  canse  of 
which  should  have  l^een  traced  and  treated,  if  at  all  possible,  A 
moilest  dose  of  from  one  to  five  gi'aius  has  at  lirst  l>een  taken  and 
found  effectual.  Resorted  to  too  often,  the  medicine  has  Ijeen  found 
to  lose  itrt  power,  with  the  result  that  the  quantity  has  had  to  l>e 
8ten<lily  augmented  to  secure  relief.  In  this  way,  four,  five,  and  six 
times  the  initial  dose  has  l>een  by  and  by  consumed  in  a  day  or 
several  limes  in  a  day  for  lengthened  perir)ds.  The  inevitable  issue 
is  that  the  pains  and  aches  ai-e  more  frequent,  as  well  as  accompanied 
with  an  intenser  agony  than  ever,  tlie  remedy  having  proved  in  the 
long  run  worse  than  the  origiual  trouble  to  i-elieve  which  it  was  em- 
ployed. The  nervous  system  is  thus  shattered,  with  attimt>sthe  sad 
se(|uel  of  complete  nen'e  pr*)stration  tending  to  a  life  of  irritable 
l)hysical  misery.  Yet,  with  all  this  chain  of  attendant  sufferings, 
the  wTiter  oiinnot  class  this  drug  as  a  naiVotic.  Even  in  hirge  doses 
he  has  never  seen  it  impair  perception,  dull  the  senses,  obscure  the 
judgment,  destroy  the  moral  sense,  and  stifle  conscience,  as  he  haB 
seen  alcohol  do,  Meiliciually  pri^scribed  by  skilled  and  judicious 
physicians  anti pyrin  is  a  valuable  remetly,  and  can  l»e  given  in  large 
and  repeatwl  d(»se8  limite<l  to  the  rKc^ision  only*  in  a  hospital  where 
the  patient  is  under  close  and  intelligent  observation.  But  the  in- 
jury  that  has  already  been  inflicted  on  not  a  few  persona  necessitates 
a  plain  wnming  that  antipyrin  is  too  pritent  a  remedy  to  be  atdf* 
aduanist«iriHl  with  safety. 
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Akseniotsm, 


Many  fatal  cases  of  acute  poisoning  bj  swallowing  arsenious  acid 
(white  ai*Hpnic)  powder  have  been  recorded.  The  poiflouous  8yni])- 
toms  ttomotimes  appear  in  a  few  miuiites,  generally  in  frora  ten  rnin- 
nteH  to  tliree-< piasters  of  an  hour,  Imt  have  been  known  to  be  delayed 
for  many  hourrt.  When  absorbed  from  the  nleeratiug  skin  the  period 
of  ineuliation  18  much  longer.  The  jiramiuent  syniyitonm  are  faint- 
ne88»  depression,  nausea,  and  einesis,  with  a  burning  epigastiic  pain 
inerefised  on  pressure,  extending  over  the  abdominal  region,  with 
agonizing  abdominal  and  fre<[uently  leg  cramiis  (particularly  in  the 
calves),  violent  purgation,  with  tenesmus  and  bloody  evacuations, 
the  stools  being  shiined  with  Irile  and  fiaky  mucus.  The  sciot  min- 
gled with  ordinary  c^jmmercial  arsenic  varies  the  color  of  the  dis- 
charges, the  green  being  tlependent  on  bile.  There  is  a  constricted 
burning  feeling  in  the  mouth,  fauces,  and  tljrf)at;  the  ]Hilse  is  feeble, 
rai  id  and  irregular,  at  times  almost  imperceptible.  The  skin  is  at 
first  hot,  but  in  collapse  cold  and  clammy.  The  extreme  gastric  and 
abtlominal  tenderness  causes  respiratory  j>ain.  In  exceptional  cases 
the  patient  does  not  comidainof  pain.  After  gi'eafc  restlessness  there 
may  be  coma,  paralysis,  muscular  sp.'isin  of  the  liml>8,  or  tetanic  con- 
vulsions. Ouly  some  of  these  symptoms  may  l>e  present,  <ind  there 
may  be  remissions  or  intermissions.  If  there  is  free  and  early  vom* 
iting,  recovery  may  take  place  even  after  an  excessive  dose,  A  fatal 
result  usually  fnllows  a  dose  of  two  to  three  grains  or  more. 

The  tri'ittmtitf  should  consist  of  evacuation  of  the  stomach »  f(>Ilowed 
by  copious  draughts  of  warm  greasy  water  or  salt  and  water  to  wash 
out  the  stomarli.  Then  repeated  ounre  doses  of  dialyzed  iron,  or 
anliuiited  draughts  of  hot  water  with  freshly  prepared  sesquioxide 
of  iron,  matle  by  precipitating  tincture  of  perchloride  of  iron  with 
biearbonate  of  sodium  and  tiltering  through  a  hnndkerdiief ;  or,  in 
default  of  the  above,  magnesia  may  be  given  in  unlimited  doses. 
Castor  oil  may  be  given  fi-eely,  or  olive  oil  ahine  or  with  an  ecpial 
part  of  atpm  culcis,  mueilaginons  drinks  (white  of  egg,  barley-water, 
or  linseed  tea).  Hot  applieations  and  frictions  shtmld  be  nnide  ex- 
ternally»  After  the  acute  symjitoms  have  subsided  linseed  meal 
poultices  with  laudanum  or  otlter  opiate  may  lie  applied  to  the  abdo- 
men, and,  if  necessjiry,  a  subcutaneous  injection  of  \  to  ^  grain  of 
morphine  may  be  given* 

Cht^ntw  niHviiiml  ]tutsoiih)fj  may  be  causj'd  by  the  arsenic  in  wall- 
pai»ers  and  many  other  articles,  such  as  artificial  ilowers,  the  symp- 
toms being  imffy  eyelids,  with  conjunctival  redness,  thirst  and  dry 
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motitb,  with  (Congestion  of  the  nasal  mucous  membrane,  anorexia,  a 
feeling  of  weight  and  pain  at  the  jDit  of  the  stomach,  dry  and  dirty- 
looking  fikin,  sometimes  aealy  or  with  painful  jmtches  (eczema 
aTBeuicalis),  limb  and  joint  aches,  disturbed  sleep,  harshness  and 
roughness  of  the  voice,  nausea  and  vomiting,  diarrhoea,  stools  tinged 
witli  blood,  cough,  hromoiitysis,  wasting,  and  geuernl  debility. 

When  taken  in  gradually  increasing  dose^  (arHenic  habit)  there  may 
be  either  only  a  few  or  none  of  the  symptoms  just  stated,  and  the 
arsenic-eater  may,  on  the  contrary,  ap|>ear  rpiite  healthy,  or,  like 
the  adults  in  Styria,  of  a  sallow,  clear,  waxy  compk^xion  with  a  motidy 
expression,  and  sometimes  indigestion.  In  the  arsenic  mines  of 
Cornwall  tlie  miners  eat  the  mineral  freely,  and  apparently  Avith  im- 
punity (.lal)ez  Hogg,  PriX'eedings  of  the  British  Sixnety  for  the 
Study  of  Inel»riety ,  November,  1889) .  The  quantity  taken  at  a  time 
by  araenic-eaters  is  sometimes  astonishing.  A  Styrian  peasant  took 
4i  grains  one  day,  ftdlowed  by  5i  grains  the  next  day  (Roscoe).  An- 
other took  74  grains  in  one  day  (Maelagan,  Evlectic  Medical  Journal, 
1804.  Ynl.  X.,  ]).  200K  Arsenic  is  also  taken  in  Britain  in  the  li([Qid 
form  of  Fowler's  solution  {liquor  potfiasii  arsenitis),  wliich  contains 
four  grains  of  arsenious  acid  in  the  Huidounce.  In  one  adult  ciise 
the  initial  dose  was  only  three  drops  three  times  daily,  the  medicine 
having  l>een  then  taken  for  neuritic  pains  and  general  debility. 
Usually  the  arsenic-habit  has  originated  in  therapeutic  use  of  the 
dnig,  for  the  relief  and  cure  of  such  mahidiea  as  ague,  rheumatism, 
nervous  debility,  and  neurasthenia.  In  a  small  [»roportion  of  cases 
the  drug  has  lieen  st^lf -administered  from  the  first.  Notwithstamling 
the  i*eeuliarly  Hrm  hold  which  arsenic  in  various  forms  bikes  on  cer- 
tain individuals  when  once  used  for  any  puri)Ose,  the  writ4^r  has 
never  seen  or  heard  of  any  mental  damage  or  moral  perversion  super- 
vening.  On  the  contrary »  the  t.'i>ntinuous  use  of  arsenic  (the  use  is 
never  periotlical  except  therapeutic4illy  to  combat  j)eri(Klic  diseased 
Hympt<»m8)  apjw'Jirs  in  ju'tively  intelligent  people  to  shaqien  the  in- 
tellectual powers,  without  depraving  the  moral  sense,  \Vhile  tlie 
poison  is  lieing  taken  rt*gnlarly,  uidessan  overdose  Ih>  consumed,  >is  a 
rule  there  in  no  appearance  of  any  departure  from  health.  The 
trouble  come«  if  the  dnig  is  suddenly  discontinued,  dpatii  Iteing 
imminent  in  from  twelve  to  fimrte**n  days.  In  all  eases  uf  ehronie 
arsenic-use  the  only  safe  rule  of  treatment  is  the  gradual  reduction  of 
tlje  dosf*  exti^nding  over  from  four  t*!  six  or  even  more  weeks,  the 
period  of  reduction  lieing  proportional  to  the  average  daily  quan- 
tity formerly  taken.  Plenty  of  light  nourishing  and  readily  assimil* 
able  food  must  lie  given,  with  medicinal  stimulants  and  tierve  toniea. 
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Other  Non-Intoxicant  Substances. 

There  are  many  other  poisonous  non-narcotic  and  non-anaesthetic 
drugs  which  have  been  known  to  have  left  such  an  abiding  impression 
on  the  human  constitution,  as  to  have  led  to  the  continued  increasing 
regular  consumption  of  them.  Among  tliese  have  been  iodine  in  vari- 
ous forms  such  as  the  liquid  tincture  of  iodine  and  the  solid  iodine  salt, 
potassium  iodide;  one  case  of  the  former,  and  a  number  of  cases  of  the 
latter,  have  come  under  the  writer's  cognizance.  But  a  similar 
impression  has  also  l)een  made  by  less  actively  i)oi8onous  and  even 
innocuous  substances,  such  as  paraffin,  potassium  bicarbonate  (which 
was  eaten  by  a  female  as  freely  as  many  people  eat  sugar),  castor  oil, 
and  cod-liver  oil.  Epsom  salts  (magnesium  sulphate)  so  acted  upon  a 
Baptist  minister's  wife  that,  from  half  of  an  ordinary  dose  in  early  life, 
she  had  so  persistently  increased  the  dose  that  when  she  died,  at  the 
age  of  ninety,  she  was  taking  a  pound  and  a  half  a  day.  Geophagy ,  or 
earth  (dirt  or  clay)  eating,  may  Ixi  referred  to  here.  This  practice 
prevails  over  considerable  areas  in  Africa  and  America,  and  over  more 
limited  tracts  of  country  in  Jaj^an  and  Northern  Europe  (Pavy ,  "  Treat- 
ise on  Food, "  2d  ed. ,  pp.  221-223) .  In  the  West  Indies  white  clay  has 
been  preferred  to  alcoholic  liquors  and  tobacco.  The  origin  of  this 
extraordinary  practice  seems  to  be  unknown,  though  the  actions  of 
many  of  these  dirt-eaters  would  point  to  some  abnormal  brain  de- 
pravity. This  earth-addiction  is  said  to  be  incurable.  Nursing 
mothers  will  take  pieces  out  of  the  walls  of  their  hut  or  apartment  to 
gratify  the  diseased  craving,  and  even  give  portions  to  the  child  at 
their  breast  to  keep  the  infant  quiet.  Children  begin  quite  young, 
are  apt  to  fall  into  a  decline  and  die  at  an  early  age,  Avith  dropsy  as  a 
leading  symi^tom.  If  middle  age  is  reached,  dysentery  generally 
causes  death.  The  practice  induces  death  prematurely.  Apart, 
however,  from  the  deleterious  effect  of  this  earth,  dirt,  or  clay  itself 
on  the  system,  the  young  of  the  A}ichylo8fomtim  chunlenalv,  an  intestinal 
parasite  embedded  therein,  may  also  be  swallowed,  with  a  fatal  result 
from  the  loss  of  blood  arising  from  the  wounding  of  the  intestinal 
wall  by  the  sharp  teeth  of  the  parasite. 

C.  Unintoxicating  Substances. 

TOBACCOISM. 

A  long  and  vigorous  controversy  has  been  waged  on  the  merits  or 
demerits  of  tobacco.  On  the  one  hand  "  the  divine  weed"  has  been 
denounced  as  the  embodiment  of  all  that  is  i)hysically  mischievous, 
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and  as  morally  deadly  from  the  j^reat  part  which  it  is  allegod  to  play 
in  th*^  causation  of  alcoholic  iotemperance.  On  tho  other  hand  it  is 
claimed  to  be  innor^iit,  A^holcsomo,  pleaainjif,  a  comforting  plant 
which  H<lds  to  the  happLue8»  while  subtracting  nothing  fi*om  the 
healthfulnPAM  of  life.  The  truth  lien  \v4thin  these  extremes.  8ome 
persons  cjinuot  smoke  or  otherwise  use  t<3bacco  without  discomfurt. 
distress,  and  danger.  Tobiicco  is  not  an  iumwent  substiince.  It  con- 
tains nicotine,  an  alkaloid  which  is  a  poison,  destroying  life  in  small 
doAee  very  quickly.  This  is  ii  volatile,  thin,  oily-like,  acrid  liiiuid, 
and  fatal  c-ases  of  poisoning  by  it  have  been  recorded.  It  acts  aa 
speedily  as  hydrocyanic  acid.  The  symptoms  of  acute  tobacco  poi- 
soning are  nausea,  emesis,  giddiness,  faiiitness,  wejikness,  pallor, 
mental  confusion,  dimness  of  vision,  feeble  and  small  pulse,  loss  of 
power  in  the  limbs,  and  general  muscular  relaxation.  Horaetimea 
tliere  are  cramps,  purging,  tremors,  prostration,  cohbiesHof  skin,  with 
cold,  profuse,  clammy  fjerspiratiou,  convulsive  twitchiugs  and  other 
movement  parjilyses.  The  pupils  are  at  first  contracted,  but  after- 
ward dilated.     The  oilor  of  the  patient  is  disagreeable, 

Trrafmtnt. — Empty  tlie  stomiich  by  pump,  tulje,  or  emetic. 
Give  frwiuent  dt)6e8  of  strong  tea,  or  thirty  grains  of  tannic  acid, 

the  stomnch  tulw^  if  needful,  to  render  the  alkaloid  insoluble, 
ject  liyp(xlermically  gr.  j^j  of  strychnine  nitrate  or  give  by 
the  mouth  tw^euty  minims  of  uux  vomica,  with  aromatic  spirit  of 
ammonia  or  spirit  of  chloroform.  Apjdy  external  warmth  and  warm 
rubbing.  The  patient  should  keep  the  recumlient  position.  Hot 
water  may  also  be  given.  Acute  fjoisoning  by  tobacco  taken  in* 
temally  is  rare,  as  it  is  usually  only  taken  in  poisonous  doses  either 
inadvertently  or  as  an  enema,  the  latter  employment  of  tobacco  being 
now  practically  obsolete.  Thirty  grains  of  tobacco  or  one  to  two 
drops  of  nicotine  would  most  likely  l>e  a  fatal  dose.  Death  by 
tobacco  may  occur  in  less  than  half  an  hour,  by  the  alkaloid  in  a  few 
minutes. 

Chronic  t^»bacco  poisoning  is  much  more  frefiuent,  though  rarely 
fatal,  owing  to  the  subjective  symptoms  necessitjiting  the  reduction  or 
complete  withdrawal  of  the  dnig.  Through  its  action  on  the  nervous 
system  tobacco  contracts  tlie  capillary  vessels,  causing  facial  pale- 
ness and  cuticular  coldness.  There  is  subsultus  with  general  mus(*u- 
Ur  trembling,  while  the  heart  lalmrs  to  send  on  the  blood  supply 
tiU  the  cardiac  vascular  system  also  succumlis  to  the  narcotic  iiiHu- 
enocs  Then  there  is  involuntary  giustric  simsmc^dic  contraction, 
•OBietimee  going  on  to  tetanic  convulsions.  Alcohol  has  an  opi>os- 
ing  iu*tion.  as  fnuii  its  lieing  a  nervous  rehixant  it  sets  free  the  heart, 
n*ducea  muscuhir  rigor,  and  counteracts  the  nicotian  action.     It  is 
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somewhat  curiouH    thftt  thei-e   is  another  characteriHtic  in  which 

tobacco  differs  frctm  alcohol.  Though  every  kiuii  of  auimal  can  be 
acted  upon  by  alctjhol,  many  animala,  f^iich  as  ^oats  and  pigeons, 
C4in  live  and  thrive  on  tolmcciu  The  HyiDptumsof  chrouit?  tobaccoinm 
are  usually  functional,  such  as  dynpeptic  nausea,  l»ad  taste  in  the 
mouth,  gastrodynia,  cardialgia,  and  diHincliuation  for  food,  dryness 
and  cou^i^estion  tif  the  thruut,  fauces,  and  mouth,  teuilency  to  faint- 
ness,  with  disturl>ed  and  lessened  viHion.  C'ontinued  excess  by 
and  by  may  lead  to  a^Rvavatit>n  of  all  these  and  other  syniptomn, 
to  such  a  degree  as  to  lie  intoleralde.  Wljat  cnuHtitutes  "excess"  is 
a  varying  iiuantity.  Stmie  i>erMons  cannot  uHe  toba(*co  in  any  (urni 
without  acute  distress.  To  all  such  individuals  the  smallest  quantity 
is  excessive  and  rJipitUy  injurious.  Al)slinence  is  for  them  the  only 
temperance.  Others  are  alile,  with  enjoyment  and  even  apparent 
impunity,  to  smoke  or  snuff  or  chew  tobacco,  just  as  many  alcohol- 
takers  live,  to  all  seeming,  long  lives  of  healthful  activity.  In  b(>th 
cases,  one  cannot,  however,  be  certain  that  no  harm  is  being  done. 
The  quantity  of  tijbacco  consumed  daily  is  sometimes  very  great,  not 
a  few  tobacco-users  smoking  or  titherwise  consuming  t^^bacco  during 
all  their  waking  hours.  In  some  c<mntries,  as  in  Paraguay,  the  whole 
population,  young  and  old,  smoke.  Tobacco  exerts  a  powerfully  A-* 
pn^ssant  ami  fJiHtnrhuHj  injinettce  on  the  nervous  system.  So  potent 
is  this  inHuence  that  the  writer  has  seen  al>stainers»  froia  fifty  to  sixty 
yeai*s  af  iige,  before  they  had  their  muraing  |)ipe  which  steadied 
them,  tn*nd>ling  in  every  limb  and  witli  treinulous  tongue  as  if  they 
h/ul  Ihm^u  iilcohol-drinkers  and  were  laboring  under  an  attack  of  de- 
lirium tremens. 

Themischit^vous  effects  of  tobacco  on  the  sight  are  seen  in  tobacco 
amblyopia  and  amaurosis,  and  in  dryness  (>f  theupi>er  lid»  **  smokers* 
sore  eye."  This  t^)xic  ambly*)pia  arises  from  a  subacute  or  chronic 
neuritis  attacking  first  that  pai*t  of  the  optic  nerve  trunk  which  con- 
tiiins  the  uene  fibres  going  to  the  region  of  the  rancula  lutea.  If 
neglected  the  impiiirment  f>f  sight  and  of  color  sense  fr<im  the  centre 
of  the  fi^ld  (ivpr  the  whole  of  the  nenH>  fibres  leiwls,  though  rarely  to 
absolut*?,  yet  generally  to  practical  lilindness.  Dowling  of  (Cincinnati 
{Mrrllnii  and  SmylntJ  [iepoHer,  Phik.,  2M  Oct.,  18<)2)  found,  in  SJXXl 
workers  in  tobacco  works,  150  with  impaired  vision,  of  whom  4i>  suf- 
ered  from  amblyopia.  Very  few  of  the  workers  drank.  Ow*  wtjman  of 
forty,  who  had  never  used  but  had  worked  in  tobacco,  had  amblyupia. 
The  vision  of  30  more  had  \wen  gradually  failing.  Fernandez  {An- 
nfiahifthr  IhtlrrrHat MtiUcal  iSWc/»fc*,  1893,  E.  17)  stating  thjit  nicotine 
amblyopia  is  very  rare  in  Cuba,  though  smoking  is  so  common  and 
80  excessive,  accounts  fur  this  by  the  manner  of  use,  neither  in  i*ii>es 
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nor  with  too  much  chewing.  In  central  toxic  tobacco  amblyopia  the 
ophthalmoscope  may  reveal  only  slight  chauj^es,  thon^h  Noyes  found, 
in  a  lx>y  of  fifteen  ye4ir8  who  exhibited  trc'iiiltlioK  tired  mUHcleH  and 
disturbed  sleep,  of  cigarette  origin,  the  pajiilJie  cif  tlie  optic  nerve 
abnormally  roddenetl  at  first,  later  anjemic,  ending  finally  in  atrophy 
of  the  disc.  The  sound  itrttttnehi  uf  tobacco  amblyopia  involves  im- 
mediate and  total  discontinuance  of  tobacco  in  every  form,  the  ab- 

ence  to  embrace  alcoholic  intoxicants  if  these  have  l)©eii  used. 
It  ia  often  difficult  to  decide,  except  in  the  case  nf  abstfiiners,  whether 
the  ti>xicity  has  Ijeeu  of  tubucco  or  alcnhulic  *irigin,  or  of  their  con- 
joint action.  The  general  health  must  be  improved  by  abaorbentfl 
Bucli  as  polMSKiom  iodide  and  mercury  in  minute  doses,  with  strych- 
nine or  i>ther  nerve  tonics. 

Chewing  seems  to  be  the  worst  moile  of  use,  though  Merlin  of 
Algeria  {(knctU-  MaVwah'  dt  Vxibjlrk,  15th  Aug,,  iH^hJ)  reafliruia  that 
Bmoking  causes  labial  cancer,  a  belief  strongly  held  l>y  Lizars  of 
Edinburgh  and  others.  The  writer,  though  he  does  not  quet^tion  the 
occurrence  of  labial  and  other  regional  ej)itheliomatii  and  other 
malignant  growths,  which  indeed  he  has  seen  in  tobacco-users,  es- 
fHXually  in  smokers  of  cigars  and  pipes,  has  never  felt  at  liljerty  U^ 
credit  tliose  neoplasms  to  the  pathological  influence  of  tobacco  on 
the  blood;  it  is  jiossible,  however,  that  tliis  may  have  l>een  a  con- 
tributory factor,  as  he  haa  Ijeen  inclined  to  award  the  credit  to  the 
local  irritation  set  up  mechanically  on  the  lijm  by  the  pijw  or  the 
cigar  (he  has  seen  no  such  consequences  of  cigarette  smoking,  mis- 
cht(«vous  though  that  practice  is,  though  he  would  expect  such  an 
occurrence  fK'casionally),  or  on  the  mouth,  fauces,  :uul  throat  jfiirtly 
Viy  the  influence  ^)f  tobacco  on  the  secretitjns,  partly  by  the  acrid 
action  of  the  tobacco  smoke  on  the  sensitive  mucoua  membrane.  Tlie 
London  LfitiM  (2d  Apr,,  1892)  states  that  one  hundred  young  men 
hail  dicii  in  the  United  States  from  smoking  paiH'r-wrapf)ed  cigar- 
etU?s.  This  fatality  has  l>een  explained  by  some  as  arising  from 
l>rtiKonou8  in|<redient«  in  the  wrapping  and  not  from  the  tobacco 
itftelf ;  but  on  such  tender  constitutions  tobacco  must  act  injuriously. 
Toliacco-vapor  seems  to  be  powerfully  noxious.  Chapman  of  Louis- 
rille  LlMiatf  Sfowfunf,  Chicago,  Jan.,  IHIM)  deacril)es  three  cases  of 
poisoning  in  a  tobacco-stemmery,  one  a  girl  aged  nine  years  who 
died  in  nine  days. 

The  writer  grounds  his  indictment  against  tobacco  mainly  on  the 
functional  disonlers  which  it  has  a  tendency  tf»  indn«e.  He  htis  fre- 
quently seen  Lailure  of  vision  rapidly  increasing  with  great  nervous 
depression,  harassing  dyspepsia,  cardiac  disturbance  and  weak- 
with  imlpitation  and  panting,  rapidly  di8api)ear  when  the  suf- 
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ferer  has  a1)auclon6cl  tlie  use  of  tobacco.  Largely,  probably  mainly 
tij rough  iLs  infliienL'e  ou  the  uervous  system,  titbiicco  used  coutiuuously 
and  in  excess,  in  many  cases  when  so  iise*l  moderately,  in  adilitinn  to 
uromoting  i>hysical  discomfort  and  distress^  imi>airs  the  senses,  re- 
tards growth,  and  lessens  nniscular  vi^fir,  Seaver  of  Calif ovnia  [N*it. 
Pitji.  liecu'W,  San  Die^o,  Jan.,  181J'2)  records  the  details  of  a  compari- 
son between  77  non-users  of  tobacco,  22  irregular  users,  anil  70  habit- 
ual users,  at  Yale  University.  In  weight  the  non-users  (in  lHJ)lj  in- 
creased 10.4  i>er  cent,  more  than  the  reyuhir  users,  and  0.(1  per  cent, 
more  than  the  occasional  users.  In  lieight  the  non-users  increased 
24  percent,  more  than  tlie  regular  users,  an<l  14  per  cent,  more  than 
the  occasional  users.  In  chest-girth  the  non-user  had  an  aclvantago 
over  the  regular  user  of  20.7  i>er  cent.,  and  <»ver  the  occasional  user 
of  22  per  cent.  In  lung  cajiacity  the  grt^wth  was  in  favor  of  the  non- 
user  77.5  per  cent,,  when  compared  with  the  regukr  user,  and  4*J.5 
per  cent,  compared  with  the  iiTegular  user.  As  regards  the  olfac- 
tory and  auditory  senses,  Brodnax  of  Iiouisiana,  wlio  liad  l>een  a 
smoker  of  over  thirty  yean^'  standing,  states  that  after  the  use  of 
,fo,\)o<f  of  **  grain  of  strychnine,  odors  and  sounds  ]>erce]>tible  to  non- 
smoking friends  are  not  disceniiblc  liy  him.  Dtwling  (ttf  futjtrtt) 
found  that  among  3,tJ(J0  tobacco-smokers  most  of  the  men  were 
flabby  and  amemic.  Some  had  smoked  twenty  cigars  i>er  diem.  The 
affected  generally  did  nt^t  skn'p  well,  had  trembling  hands,  and  thi'ir 
muscles  were  easily  tired.  While  these  and  t»ther  iiijurious  efiecta 
of  tobacco  are  exhibited  in  the  {)er8on  of  a  substantial  i)roi>t»rtion  of 
constant  tobacco-users,  it  is  only  fair  to  stiite  certain  benefits  which 
in  otliers  follow  it^i  use.  These  are  concentration  of  thought, 
mental  satisfaction,  protection  against  infection,  and  domestic  haj)- 
piuess.  There  are  ])erson8  8oconstitut^<d  that  the  ink'llectual  powors 
require  to  be  arrested  and  concentrated  before  any  di^tinite  intellec- 
tual effort  can  be  even  entered  upon.  To  such  persons  tobacco- 
smoking  has  proved  invaluable,  the  advantag(\s  far  outweighing  the 
disadvantages.  No  other  substance,  narcotic  or  anfesthetic,  is  yet 
known  which  would  serve  this  purpose  and  do  so  little  damage. 
AVere  toliacco  not  known,  the  idiosyncrasies  of  such  individuals 
would  interfere  with  the  achievement  and  excellence  of  their  work. 
All  with  whom  toliaci'o  doos  not  disagi*ee  rAlize  fully  the  pleasure 
and  mental  satisfaction  afforded  by  smoking.  No  language  can 
accurately  descrilw  the  comfort  enjoy al  from  a  pipe  when  one  is  ex- 
jHised  to  severe  weatlier  in  the  trenches  or  the  power  that  it  has  to  stay 
the  stomach-crave  for  food  whe^n  no  footl  is  to  be  hadj  and  the  action 
of  tobacco  under  such  circumstances  canntjt  V>e  considered  harmful. 
The  disinfecting  power  of  tobacco  is  well  know^n,  but  it  has  l>eeD 
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demoustrated  by  an  mgeniotts  series  of  experimeDts.  Tazzinari  lA 
liome  {Amtmil  of  the  Vniverml  MvifUul  SciaweHj  1892)  passed  tobaet'c* 
sniokt>  for  from  teu  Uy  tliirty  miuuU^s,  through  the  interior  of  LdIIhw 
Wlls  line  with  gelatin  contnitiing  liiseaso-gernjs,  when  the  bacilli  of 
Asiatic  cholera  and  of  pneumonia  were  destroyed,  Thou^^h  the  writer 
has  not  used  tobacco  in  any  form  for  many  years  and  though  he  is 
8tr<*uuously  opposed  to  its  ordinary  use,  he  would  not  think  of  going 
through  a  yellow-fever  ward,  unless  after  a  full  meal,  without  a 
lighted  j»iiH^  or  cigar  or  cigarette  in  his  mouth.  Then  there  are  many 
{jersons,  cultured  and  uucultureil,  but  especially  the  former,  who 
lifter  an  exhausting  day's  work  with  bead  or  hands  are  so  worn  out 
and  irritidjl©  that  everything  api»ears  wrf»ng  from  the  cocking  of 
the  food  to  the  playfulness  of  the  children,  but  who  when  they  have 
had  a  smoke  are  "pleased  with  themselves  and  all  the  world  lieside." 
Tljis  abnormal  psychological  state  should  not  be  neglected,  as  it 
may  lead  to  cerebral  trouble,  and  in  such  cases  t<ibs^'co  is  as  beneticial 
to  the  smoker  as  it  is  conducive  to  the  comfort  and  happiness  of 
all  alxmt  him. 

It  has  often  been  insisted  that  the  use  of  tobacco  is  a  fertile  cBuse 
of  alcoholic  inebriety,  but  in  the  winter's  ©xjierience  this  has  not 
lieen  apparent  It  is  true  that  a  very  hirge  proportion  of  male  in- 
ebriates have  been  smokers  of  toliacco  (41>1  of  /JU7  men  and  70  of 
93  women  at  Fort  Hamilton,  Brooklyn,  13G  of  152  men  at  the 
Dairy m pie  Home  in  England,  and  92  |)er  cent,  of  tlie  men  with  1 
per  cent,  of  th**  women  who  have  been  under  the  wxiter^s  care);  but 
tlie  smoking  and  the  drinking  Imve  generally  either  been  begnii 
simultaneously  or,  with  a  few  exceptions,  the  drinking  has  been 
first,  Li  the  waiter's  opinion  there  is  nr>  characteristic  or  neces- 
sary cjiusal  relationship  between  alcoholism  and  tobaccoism.  In  a 
gn^at  nund>er  of  instances  the  iniluonces  of  association  and  social  cus- 
tom induce  to  drinking  and  smoking,  chewing,  or  snufHng;  the  one 
practice  does  not  of  itself,  apart  from  association,  lea<i  to  the  other. 
Tobacco-users  who  feel  the  nee<l  of  a  r€>storative  should  nt^ver  resort 
to  All  alcoholic  **  i^ck-nie-up,"  which  still  further  depresses,  but  to 
cofiTee  which  healthily  stimulates  and  refreshes ;  while  for  the  mere 
cpienching  of  thirst  arising  from  tobacco  nf»thing  is  better  than  sips 
of  lemon-water.  Notwithst/mding  all  that  has  just  l»een  urged  in 
ciculpUion  of  U>bacco  as  an  inebriating  factor,  tlie  broad  fact  to- 
mains  that  it  is  a  potent  jioison.  the  general  tendency  of  which  is  to 
debibtaie  the  system,  stunt  growth,  and  depr/ive  function,  that  it 
cannot  be  indulged  in  except  at  a  certain  rink,  especially  by  the  young, 
^and  that  general  abstinence  from  it  would  greatly  promote  the  health 
vigor  of  the  pi>puhitiou  at  hirge. 
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The  treafuwni  of  chronic  tobaccoism  deraaads  discontiuuano^  of 
the  poison.  In  many  cHsea  this  cjin  Ik3  accoinpliehed  at  once,  and  tLin 
18  preferable,  as  the  continued  taking  of  the  poison  keeps  up  the 
poiBonous  iniluence,  Li  these  cases  the  dincomfort  caused  by  the 
al>andf>ninent  of  a  long-con  tinned  practice  can  l>e  gi'^atly  alleviated  by 
aromatic,  htill,  or  effervescent  mixtures,  c<it!ee,  warming  brotlis  and 
8oui>s,  or  even  the  occasional  sucking  of  ginger  or  pellitcjry  root  (pijre- 
fhn  radix)  or  an  acid  drojj,  or  au  oninge.  Medicinally,  tonics,  such  as 
gentian  or  caluniba  with  strychnine  or  nux  vomica  in  moderate  doses, 
are  of  undc  luhted  value.  The  bracing  up  of  the  nervous  system  is  aided 
by  fresh  air  and  exercise,  bathing,  at  tii-st  warm,  aftt^rward  eoM  (if  the 
latter  is  followed  by  a  reactionary  glow).  Moderate  muscular  exer- 
tion is  also  callml  for.  Galvanism  is  useful  in  a  few  cases,  though 
rarply  needed.  It  is  as  n  rule  more  diiHcult  to  givc^  u]>  smoking  than 
drinkiug,  especially  where  tobacco  has  been  used  for  from  ten  to 
twenty,  thirty,  and  forty  years  and  upward,  yet  generally  a  resolute 
resolve  enables  the  tobacconist  to  a1>andon  t«r>bacco  at  once,  the  suf- 
fering on  the  whole  being  less  than  from  gradual  reductiou.  The 
legislation  in  a  few  of  the  United  States  of  America  forbidding  the 
smoking  by  youngsters  under  sixteen  lears  of  age  in  public  ijlaces, 
ought  to  be  tulopted  universally,  and  vigorously  enforced.  This  age 
might,  too,  be  advantageously  extended  to  eighteen  years.  The  re- 
markable extension  of  tobacco-smoking  among  girls  and  women  in 
Britain  and  America,  especially  among  the  cultured  classes,  of  which 
there  are  continuously  more  and  more  manifest  indications,  with  its 
retarding  intiuence  on  growth  and  function^  calls  for  serious  consid- 
eration, though  thewTiter  has  not  seen  so  grave  mischief  arising  from 
tobacco-use  in  females  as  in  males.  Though  the  writer  recognizes  to 
the  full  the  injurious  influences  of  tobacco  on  the  human  constitution, 
unless  in  the  extremely  rare  instances  in  which  tobaccoism  has  de- 
veloped into  mentid  unsoundness  (a  condition  which  may  be  inducetl 
by  prolonged  excessive  indulgence  in  even  innocent  articles  and 
practices  by  certain  neurotics),  he  has  never  seen  tobacco  destroy 
moral  capacity,  or  lead  to  offences  against  morality  or  to  acts  of 
criminal  violence.  The  poisoning  has  effected  physical  injuries,  but 
appears  to  leave  untouched  the  conscience  and  the  moral  sense. 

Theikism. 


This  is  not  observed  in  the  form  of  acute  poisoning,  so  that  only 
the  chronic  presents  itself  for  considemtion.  The  tannic  acid  found 
in  the  dried  leaves  of  the  tea  plant  (genus  Cmndlia,  Bentham  and 
Hooker)  gives  rise  in  many  x>er8ons  (in  some  when  taken  in  the 
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8malle.st  fiiiantitie«,  in  otht^rs  only  when  taken  in  excess,  t,e.,  too 
strong  and  too  often)  to  intractable  and  distressing  dj'speptic  symp>- 
toins,  generally  with  cnustiitation  from  the  astringent  properties  of 
tannin.  The  alkaline  crystallizable  lK)dy  thehit  to  which  tea  is  in- 
debted for  its  main  potency  was  discovered  in  1827  by  Oudry  and, 
eleven  years  later,  stated  to  be  identical  with  caffeine  by  Jobst  and 
Mulder;  this  was  found  by  Wood  Ui  be  present  in  the  ijroportion 
of  2.8  per  cent.,  on  an  average  analysis  in  one  hundred  cases 
{Amerkttn  Mcdiail  autf  Stmjictd  Bnlhtiu,  Ist  Sept.,  1894).  Theine 
affrcta  the  nervous  system  primarily,  and  the  organic  secondarily. 
The  proportion  of  the  volatile  oil,  to  which  teas  owe  their  aroma 
and  which  causes  intoxication,  is  small,  from  one-half  to  three- 
quarters  per  cent.  The  average  proportion  of  the  tannic  acid  is 
14.2  per  cent  The  quantity  of  nutritious  matter  in  tea  is  small,  of 
albuminoid  principles  3.5,  and  of  carl>ohyilrate  elements  9  per  cent. 
Tea  is  generaUy  tliiink  as  an  infusion,  but  it  is  also,  though  rarely, 
chewed,  as  in  the  C4isoof  two  girls  i*eix)rteda  few  years  ago  in  Boston 
(J/tx/.  MttL  and  BacL  Wotht,  Feb.,  1893),  the  latter  mode  of  use  being 
rery  rare  indeed.  When  dnmk  in  moilerate  quantities  by  those  per- 
sons with  whom  it  di»es  not  ilisagree,  tea  is  a  cheering,  reviving,  and 
exhilarating  restorative.  Though  part  of  the  reviving  influence  of  hot 
tea  when  the  body  is  fatigued  is  no  doubt  due  to  the  warmth  of  the 
liijuid,  the  fact  that  cold  tea  is  also  reviving  and  restorative  when 
drunk  from  time  to  time  during  a  heavy  day's  shooting  or  walking 
or  riding,  is  proof  that  the  stimidating  projKjrties  are  mainly  due  to 
the  t4*a  itself.  Of  all  tlie  beverages  known  to  man,  next  to  water  and 
milk  the  be^t  of  all,  probably  tea  is  the  most  useful  as  it  is  the  most 
gratefid  and  recuiierative,  when  prejiared  and  partaken  of  judiciounly . 
It  is,  at  the  same  time,  the  least  attended  with  iisk.  Yet  it  can  and 
does,  in  ceii».in  i>er8on8,  produce  symptoms  characteristic  of  its  toxic 
action.  The  digestive  api)aratu8  and  the  nervous  system  suflFer  most. 
Acid  dysjiepsia  (sometimes  an  effect  of  the  nenous  disturbance, 
•ometimes  of  the  tojncal  irritation  of  the  gastric  mucous  membrane) 
with  ita  attendant  miseries  of  ilatidence,  heartburn,  nausea,  faintness, 
dizziness,  anorexia,  gastralgia  and  alxlominal  pain,  insomnia  and 
depression,  is  not  an  uncommon  experience.  The  direct  influence  on 
the  nervous  system  is,  however,  the  moet  fref|uently  exhibited. 
Tremors,  nervous  prostration,  anxiety  or  dread,  nervous  irritability, 
digestive  inca|mcity,  sleeplessness,  cephalalgia,  emaciation,  mental 
agitation  and  inst/d>ility,  constant  restlessneHH.  and  persistent  melan- 
cholia, sometimes  witli  a  Ruiciilal  t<»udency,  have  all  l)een  frequently 
noted.  In  one  female  case  the  onormouH  quantity  regularly  con- 
sumed induced  alarming  and  i>rotra<.'ted  prostration,  with  symptoms 
Vol.  UI.-« 
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of  impeDding  paralysis,  Tlioii^;L  baiussiiig  pLynical  mischief  has 
been  caused  by  iuU^mperance  iu  tea»  the  writer  has  not  met  with  any 
moral  obiitjuity  thorefroiu. 

The  basis  of  (realmeni  of  theinism  is  abstention  in  some  cases  and 
reduction  of  strength  in  other  caHOS.  In  the  latter  inBtance  particular 
attention  should  U^  paitl  to  the  mode  nf  i>reparati<.tn  and  the  quality. 
The  writer  generally  directs  infusion  for  two  to  three  minutes  only, 
of  one  teaspounful  of  black  China  for  each  person  (about  a  third  less 
of  Ceylun)  or  a  blend  of  China  and  Indian,  with  little  sugar  but  a 
generous  proijortion  of  milk,  the  latter  inij»artiug  nourisliing 
material  to  the  warming,  generous,  quickening  beverage.  "When  the 
tannin  elements  are  producing  disturbances,  tfinocea  or  auy  other 
I)harmaceutical  preparation  which  will  take  up  the  tannin  in  the 
infused  tea  is  of  marked  value.  When  the  water  is  hard  a  pinch  of 
soilium  bicarboniite  liefore  infusion  is  of  service.  In  other  CAses  a 
**  content''  of  milk,  sugar,  and  hot  water  is  the  best  substitute?.  The 
favorite  Russian  ijreparatiou  of  tea  with  lemon,  Cfntl^  is,  especially 
in  hot  weather,  a  pleasant  and  acceptable  beverage. 


Caffeinism. 

Caffeine,  afterward  found  to  Ije  identical  with  the  tJicuic  of  tea,  was 
discovered  in  coffee  in  1820  by  Kunge.  There  is  less  astringent 
matter  in  coffee,  as  well  as  less  volatile  oil  than  in  tea.  Coffee  is 
jmrtaken  of  in  the  form  of  decoction  and  infusion.  In  Arabia 
(whence  the  moist  highly  prized  coffee  comes),  and  the  East,  a  decoc- 
tion  is  made  of  the  uuroasted  !>ean,  the  grounds  aud  all  being  swal- 
lowed; while  by  Euroiiean  peoples  the  bean  is  roasted  and  is  then 
either  put  into  boiling  water  and  brought  to  the  boil  before  straining, 
or  boiling  water  is  poured  upon  it  through  a  strainer  to  jirevent  the 
grounds  from  being  tlrunk.  As  with  tea,  soft  water  extracts  more  of 
the  virtneH.  Coffee,  like  tea,  is  a  refreshing,  stioiulating,  enlivening, 
and  restoring  beverage  without  reactionary  depression,  is  fi*equently 
useful  in  the  dei»rcssion  of  ak*ohulisni  as  in  that  after  mental  or  physi- 
cal over-fatigue,  though  it  is  more  heating,  heavier,  and  more  op- 
pressive to  the  stomach  than  tea.  Both  beverages  are  usuaDy  re- 
garded as  lessening  tissue  waste.  Coffee  is  an  antisei^tic.  Luderitz 
{Medinil  JVorhl,  Phil.,  Jan.,  1893),  in  experimenting  ^Wth  C4>ffee  infu- 
sions of  from  ten  to  tw^enty  per  cent,  found  that  the  bacilli  of  an- 
thrax were  destroyed  in  three  hours,  of  cholera  in  four,  aud  the 
streptococcus  of  erysipelas  in  a  day,  the  antiseptic  capacity  depend- 
ing on  the  empyreumatic  oils  dovoloj)ed  by  roasting.  Chronic  caf- 
feinism  alone  has  been  noted.     Intemperance  in  coffee  causes  ano- 
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reiia,  nftosea,  a  hot,  acrid  taste,  dry  mouth,  persistent  thirst  with 
barked,  burnt-up  tongue;  feveriHlinesK,  tremor,  palpitation,  feeble 
cireulation,  acute  pains  chiefly  ueuml^^ie*,  ii^jonizin^  cephalalgia,  a 
constant  fear  of  falUng,  emaciatiou  with  pinched  features,  with  vision 
so  blurred  as  to  make  everything  appear  of  a  hazy  brownish  hue. 
Dvsj^epsia  and  liver  disturbjuice  are  conspieiious.  Though  these 
symptoms  of  caifeinism  produce  extreme  discomfort  and  make  life  a 
burden,  there  is  neither  the  x^arsilysis  nor  the  anaBsthesia  of  alcohol- 
ism. PaihtihijivnUij,  theliverand  the  digestion  afford  the  most  pmm- 
ineut  disorders,  there  being  in  some  cases  a  tendency  to  melancholia 
nnd  suicide. 

The  trnttmeiff  must  l>e  heroic,  coffee  being  at  once  abandonetl, 
and  light,  nourishing  food  (especiidly  in  a  liquid  form  as  in  broths 
and  soups)  l)eing  given.  Frequent  effervescent  saline  draughts  are 
caUed  for,  with  uux  vomica  in  small  doses  in  slightly  akaline  men- 
strua. There  are  many  (>ersons  who  cannot  take  coffee  w  ithout  great 
discomfort  and  suffering.  Such  individuals  should  entirely  avoid 
the  use  of  this  stimulating  and  meotfdly  rousing  beverage,  which  is 
so  valuable  in  the  treatment  of  alcoholism  and  morphinism,  as  well 
as  in  the  relief  of  paroxysmal  asthma. 


n.    NARCOMANIA    (THE    DISEASE   OF   INEBRIETY). 

Having  comiidered  the  various  injuries  inflicted  on  the  Imman 
constitution  by  the  toxic  influence  of  inebriating  and  non-ineV>riating 
sulMntances  which  have  been  taken  to  excess,  we  now  proceed  to  in- 
quire why  human  beings  '*  take  t^*  drink*' iuid  similar  articles.  Having 
described  the  i>oisoning,  wo  go  now  to  investigate  why  the  poisoned 
continue  to  use  the  fwison.  The  key  to  the  solution  of  this  problem 
is  to  l>e  found  in  certain  congenitiil  abnormal  defective  or  acquired 
morbid  conditions,  whicli  render  a  minority  of  mankind  peculiarly 
liable  to  alcoholic,  ojuate,  or  other  addiction.  The  chief  characteris- 
tic symptom  of  the  addiction  itself  is  the  latter  s  inability  to  refrain 
from  indulgence  to  excess.  It  was  formerly  believed  that  drunken- 
iieeH  was  always  voluntary,  drunkards  having  been  punished  by 
scourging,  the  pillor>%  imprisonment,  torture,  and  even  death;  but 
the  failure  of  penal  pn^^eibire  to  either  prevent  recurrence  or  to 
effect  a  euro  has  le*l  in  ret^ent  timea  to  a  reconsideration  of  the  whole 
subject  in  the  light  of  clinical  obsen-ation  and  pathological  science, 
with  the  result  that  a  physical  aspect  of  intoxication  has  been  le-j 
vealed,  and  that  the  phenomena  of  drunkenness  have  l)een  recogniaed] 
as  fre<|uent]y  the  manifestation  of  an  abnormal  mental  state.  The 
OfW|)owuring  imi)ul8e,  crave,  or  craze   for  excessive  indulgence  in 
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inebriaDts  is  not  so  much  for  the  inebriating  substance,  wliich  is 
often  utterly  abhorred  by  the  taker,  as  for  the  satisfaction,  fleeting 
though  that  prove,  afforded  by  the  intoxicant.  The  drug  may  be, 
often  is,  loathsome  to  the  taste,  yet  the  user  is  ijowerless  to  abstain 
though  ho  curses  himself  and  it  at  every  mouthful.  Nor  is  the  mania 
for  alcohol  only.  In  Western  i>eoples  this  is  the  inebnant  in  most 
common  social  use  and  most  ready  to  hand,  so  it  is  the  main  form  of 
inebriate  addition.  But  ojnum,  morphine,  chloral,  cocaine,  chloro- 
form, ether,  and  other  narcotics  and  auEcstheties  have  also,  especially 
of  late  years,  l*een  largely  employed  for  inebriating  purposes.  So  the 
writer,  in  the  absence  of  any  other  term  which,  while  indicating  the 
essential  narcotic  character  of  the  morbid  phenomena,  is  comprehen- 
sive enough  to  include  every  variety  of  intoxication  and  ana'stheaia, 
has  ventured  to  apply  the  term  Narcomania  (>«/»ti}',  torpor),  a  mania 
for  intoxication  by  any  intoxicant.  He  has  also,  to  meet  the  com- 
mon confusion  of  the  meaning  of  the  wordt*  *' dninkenness"  and  "in- 
toxication*' with  the  word  "  inebriety,"  suggested  the  restriction  of 
the  last-mentioned  word  to  true  narcomania  (or  mania  for  intoxica- 
tion by  any  intoxicant).  A  drunkHn  act  is  no  more  the  disease  of 
inebriety  than  is  a  violent  deed  the  disease  of  insanity.  Intoxication 
and  murder  may  take  ]»lace  witlnjtit  any  apparent  trace  of  an  under- 
lying and  causative  diseased  ccmditiou;  but  a  considerable  propor- 
tion of  drunken  offences  are  the  product  of  the  disease  of  iueliriety 
(or  narcomania),  as  a  substantial  proiKirtion  of  fatal  assaults  are  the 
product  of  the  disease  of  insanity.  I^uless  the  word  **  thirst"  be  ap- 
plied beyond  physiological  and  patlntlogical  significance,  the  term 
dipsomania  is  a  misnomer.  Physical  thirst  is  not  exfierienced  by 
many  diseased  inebriates,  unless  after  a  debauch;  and  it  may  exist 
in  drinkera  who  are  not  su1>ject-s  (»f  the  disenso  of  inebriety,  who  are 
strictly  liniit**d  in  their  t«>tjitions.  Inebriety  may  be  brieHy  defined 
as  a  constitutional  disease  of  the  nervous  system,  characterized  by  a 
very  strong  morbid  impulse  to^  or  crave  for,  intoxication. 

Relations  of  Inebriety  to  Insanity. 

Inebriety  (narcomania)  is  a  disease  of  the  nervous  system,  closely 
allied  to  insanity,  with  which  latter  malmly  it  has  many  point4*  in 
common.  So  close  is  the  relationship  that  some  authorities,  and  the 
jurispnidence  of  some  countries,  class  haliitiuil  narcomania  as  a  vari- 
ety of  insanity.  In  many  features  there  is  a  cUise  resemblance  be- 
tween the  two  diseases.  The  past  history  of  both  is  alike.  Not  a 
century  ago  insanity  was  regarded  but  as  possession  by  a  devil,  or  a 
divine  punishment  of  sin.     Accordingly,  ine^ntationSi  charms^  sj^ir- 
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itual  exhortation,  stripes,  and  otber  painful  primitive  processes 
formed  the  treatment  pursued  with  lunatics  who  were  exposed  in 
BecUam  to  the  inquisitive  gaze  of  the  curicms.  In  Bokhara  Lansdell, 
so  late  aa  1888,  found  maniacs  while  chained  by  the  ankle  kept  vio- 
lentlj  jumping  and  dancing  about,  to  "  drive  the  devil  out  of  them" 
("Chinese  Central  Asia,"  H.  Lansdell,  D.D.,  1893,  I.,  Gfi).  So  has 
it  been  ^-ith  inebriety.  The  inebriate  hna  been  fined,  imprisoned, 
flogged,  made  an  object  of  ridicule  in  the  ** stocks,"  expelled  from  the 
church,  and  treuted  generally  as  an  intentional  sinner,  with  tlie  same 
miserable  failure  as  was  formerly  experienced  in  dealing  with  the 
insane;  but  the  recognition  of  a  diseased  condition  ujiderlying  the 
eccentric  doings  of  maniacs  and  drunkards,  while  sultstituting  hu- 
mane for  barbarous  treatment,  has  cured  many  of  the  insane  wlio 
were  formerly  incurable,  and  has  also  (though  at  a  later  date)  already 
largely  operated  with  as  good  an  effect  on  inebriates. 

The  caufiah'on  of  inebriety  and  insanity  is  practically  the  same. 
Both  neuroses  are  transmitted,  and  both  can  be  acquired.  Both 
may  arise  from  organic  disease  as  well  as  from  functional  disturbance. 
Broadly  speaking,  the  predisposing  and  exciting  causes  are  identical. 
There  is  a  toxic  narcomania  as  there  is  a  mental  alienation  of  alco- 
holic t<ixicity.  The  remarkably  intimate  relationship  of  inebriety 
to  insanity  was  curiously  typifiod  in  the  old  Sanskrit  words  ma<i,  one 
of  Uie  meanings  of  which  was  "to  get  drjmk,"  and  mnd/iu^  which 
meant  *  intoxication"  and  also  "insanity."  IntoxicAtion  is  insanity 
in  brief.  In  the  first  exhilarativo  stage  there  are  tbe  excitement, 
elation,  and  grandiose  exaltation  often  seen  prior  to  the  onset  of  gen* 
eml  paralysis  and  insane  paroxysms.  In  the  second  sbige  motor 
coordination  with  automatic  or  semi-automatic  ideation  and  emotion, 
mi'nlal  confusion,  passionate  outbreaks,  violence,  and  indecencies 
of  insanity.  In  the  third  paralytic  stage  there  are  the  gradual  par- 
alysis of  thought  and  6i>eech,  the  fatuous  dulness,  depi-ession,  hel{>- 
kosztess,  and  finally  the  ''dead  drunken"  comatose  unconsciousness, 
when  the  drunk  person  is  kept  alive,  all  the  senses  being  obliterated 
fi3r  the  time,  only  by  the  automatic  action  of  the  organs  of  circula- 
tiou  and  respiration.  Extend  these  stages  over  a  long  term  of  years, 
as  in  chronic  alcoholism,  and  there  is  presented  to  view  a  career  of 
mental  alienation  which  is  known  as  the  chronic  insanity  of  alcohol. 
Drunkenness  was  descriWl  by  Aristotle  as  voluntary  madness, 
iV  '  iiodem  research  has  shown  that  it  is  frefjuently  involuntary, 
M  \  aptly  says  that  tlio  influence  of  alcohol  on  the  mental  func- 

tions is  an  abstract  and  brief  chronicle  of  the  history  of  insanity, 
Jis  the  action  of  the  poison  upon  the  nutrition  of  the  nervous  centres 
is  quick  and  transient,  and  that  the  spreading  of  the  poisonous  action 
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aver  years  by  the  drankard  exhibits  a  chronic  and  enduring  insanity, 
which »  even  if  stopped  by  death,  is  continued  in  the  lives  of  the 
descendants.  Various  phases  of  mania  are  at  times  manifested  in 
die  career  of  some  "  moderate'*  drinkers  and  in  occasional  excess.  The 
writer  has  known  a  generally  "  moderate"  ami  excellent  man,  some- 
times when  dining  out  make  a  comiileto  exhibition  of  liimself  by 
foolish,  frivolous,  contentious  words  and  deeds,  at  times  having  to  be 
restrained  from  i>eri»etratiiig  a  criminal  act,  yet  who,  next  morning, 
when  the  toxic  influence  on  the  brain  had  passe<l  off,  was  once  again 
his  sober,  dignified,  calm,  circum8i)ect,  and  inielUgent  self.  In  the 
mania  of  occasional  excess,  **  raad"  acts,  at  times  with  a  serious  issue, 
have  characttjrized  the  kindest  and  calmest  of  men.  In  the  mania  of 
periodic  inebriety,  the  usually  sedate  and  upright  man  or  woman  mB,j 
\ye  unconsciously  guilty  of  offences  against  the  law,  which  surely  in- 
dicate a  tt^niporary  menfcd  al>erration.  One  man  was  tninsported 
from  England  for  rei>eatedly,  when  intoxicated,  having  stolen  a  Bible, 
others  have  always  when  dnink  st<>len  kettles,  shoes,  spades,  horses^ 
etc. ;  while  one  woman,  a  laundress,  was  sentenced  to  prison  two 
hundrefl  different  times  for  stealing  a  tub  while  under  the  influence 
of  alcohol. 

Pyromania,  by  its  very  name  indicating  mental  unsoundness,  ia 
developed  in  some  individuals  when  affected  by  strong  drink.  The 
writer  was  often  kei>t  awake  half  the  night  by  a  friend  who,  w^hen  **  in 
drink"  used  invariably  to  take  his  stand  with  a  loadeil  pistol  outside 
the  writer *s  bedroom  door  and  keep  calling  on  him  to  open  the  door 
and  bo  shot.  The  manias  of  confirmed  inebriety  are  numemus: 
kI»>ptomania,  pyromania,  etc.,  ending  in  some  cases  in  the  general 
insanity  of  narcotism.  The  delusions  and  hallucinations  of  delirium 
tremens  constitute  a  mentaUy  unsound  condition  during  which  tem- 
I»orary  insanity,  suicide,  and  murder  have  been  involuntarily  com- 
mitted. In  the  outbreaks  of  alcoholie  epileptic  mania,  in  the  wild 
paroxysms  of  mania  a  potii,  in  the  narcotic  persecutions-mania  with 
its  occasionally  harassing  i>heuoineua  of  double  consciousness,  and  in 
alcoholic  dementia,  are  seen  intimate  relations  and  amilogies.  As 
analogous,  too,  are  post-ineliriate  and  posi-alcoholic  phenomena. 
After  years  of  abstention  a  refonned  drunkard  may  have  a  recurrence 
of  drunken  Ix^uts,  or  he  may,  if  he  has  remained  a  consistent  alv 
stjiiner,  die  of  far-back  alcoholic  lesions;  just  as,  years  after  his 
abandonment  of  ak-ohol  and  cure  of  alcoholic  mania,  he  may  have  an 
ins4ine  attack  from  disturbance  of  mental  balance  by  some  slight  exci- 
tation which  would  probably  have  left  him  of  sound  raindj  but  for 
the  brain  iustidulity  induce*!  l>y  his  old  excesses.  As  the  lunatic 
generally  believes  himself  to  be  sane  and  his  friends  to  be  insane,  so 
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the  dninkanl  usually  thinks  he  alone  is  sober  and  nil  around  him  are 
drunk.  Periodicity  is  common  to  insanity  and  inebriety,  so  are 
homicidal  and  suicidal  mania,  and  melancholia. 

The  ttioltH^t/  of  both  diseases  is  very  much  the  same;  their 
fxithdogy  is  yet  oliscui-e ;  there  are  many  l)order-land  cases  in  which 
it  is  often  difficult  to  determine  whether  there  was  an  insane  or  an 
inebriate  origin;  inebriety  may  induce  insanity  and  insanity  in- 
ebriety ;  and  the  sound  treatment  of  both  maladies  is  based  on  prac- 
tically identical  lines,  thouKh  inebriates  should  not  be  associated  with 
lunatics,  as  the  successful  treatment  of  both  would  thereby  be 
hindered. 


Forms  of  Inebriety  or  Narcomania. 


t     Inebriates  may  be  divided  into  two  great  groups:  (a)  i)eriodical; 
(b)  habitual  or  constant. 


Periodical  Inebriety. 


Occasional  drunkards  are  generally »  bo  to  speak,  accidental,  per- 
sons wlio  as  a  nde  either  abstain  or  limit  their  drinking.  They  are 
mostly  to  bo  found  among  the  alcohol -takers,  more  rarely  among  the 
opium,  cocaine,  or  allied  users ;  and  become  intoxicated  only  at  a 
hirthdaj'  or  other  festivity,  or  when  0!diiiUHtpd  by  over-fatigue  or  by 
Inxlily  disease.  Of  OCM)  inebriates  treated  at  the  Fort  Hamilton  Home 
in  Brooklyn  ("  Statistical  Report  of  GG()  cases  of  Alcoholic  Inebri- 
ety," Ma8<:>n,  New  York,  1B82)  242  were  of  the  periodic  type.  Of  377 
discharged  from  the  Dairy mple  Home,  England  (''Report,"  Lon- 
don, 1895),  113  males  were  periodical  inebriates.  The  habitual  or 
constant  were  therefore  largely  in  the  majority,  In  the  writer's  ex- 
penance  of  over  1,500  cases,  the  periodic,  on  the  other  hand,  were  in 
esoees  by  one  per  cent.  This  difference  has  probably  chiefly  arisen 
from  patients  freriuently  consulting  the  uTiter  long  before  making  up 
their  mind  to  enter  a  home,  the  i>oriodic  in  many  instances  develop- 
ing later  on  into  the  habitual  form.  Among  women  the  prevailing 
inebriate  p«?riodicity  is  that  of  functional  periodic  narcomania, 
mainly  m(Mi8tni;d.  Many  subjects  have  an  uncontrollable  impulse  to 
intoxication  during  two  days  or  so  prior  to,  others  during,  others 
again  for  from  two  to  four  days  after,  the  menses.  The  nervous  per^ 
torbatiou  in  theae  canea  (most  of  whom  have  had  a  transmitted  neQ- 
rosiM)  during  the  menstrual  pen<Hl  hiis  l>een  so  intense  as  to  upset 
temporarily  the  mental  etiuilibrium  and  abolish  control.  In  not  a 
hm  instances,  if  the  subject  can  only  Ik;  kept  from  inebriating  arti- 
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cles  for  a  few  days,  tli©  inebriate  impulse  fades  away  and  there  is  no 
danger  of  intoxication  till  tbe  next  menatmal  period  approaches. 
During  the  nerve  storm  there  is  a  pathological  condition  which 
craves  for  the  calmative  influence  of  some  anresthetie^  alcohol  bring- 
ing the  speediest  and  surest  relief  for  the  time  l>eing.  In  this  way 
the  drink-crave  is  often  gradually  net  up,  from  the  yearning  of  the 
whole  excited  nervous  system  for  the  alcoholic  comfort  which  it  had 
once  experienced.  The  symptoms  range  from  simple  intoxication  up 
to  indecent  exposure  (such  as  rushing  out  and  dancing  in  the  streets 
in  a  night-dress)  and  raving  violence,  especially  against  the  husband, 
who  has  to  tiike  refuge  tr>  escaii©  assault.  Inebriate  periodicity  is 
not  limited  to  females,  though  it  is  more  strikingly  manifested  in 
them  than  in  males.  Nervous  periodicity  affects  all  persons  more  or 
less.  There  are  periods  of  action  and  inaction,  exhibited  for  exam- 
ple in  the  alternation  of  wakefulness  and  sleep;  of  the  vital  tempera- 
ture which,  like  the  atmospheric  temperature,  rises  and  falls  in  regu- 
lar rhythmic  course.  So  also  with  the  brain,  there  being  excessive 
discharges  of  nervous  force  at  regularly  recuiTing  x>eriods.  Inebriate 
pciriodieity  may  be  regular  or  irregular.  The  latter  is  markedly  seen 
in  the  inebriate  outbreaks  excited  by  acute  diseased  conditions,  and 
in  those  dependent  on  the  menbd  depression  or  exaltation  arising 
from  atmospheric,  telluric,  and  climatological  environment,  Kegu- 
lar  inebriate  periodicity,  which  is  chietly  alcoholic,  assumes  mainly 
a  chronological  form.  Weekly  iueliriate  periodicity  is  ofteu  met 
with,  and  If  the  subject  is  kept  from  drink  for  from  twelve  to  thirty 
hours  he  is  generally  free  from  the  drink-impulse  till  the  following 
week.  Sometimes  the  inebriate  f>eriodicity  is  fortnightly,  four- 
weekly,  quarterly*  half-yearly,  or  yearly.  ^Inother  form  is  lunar 
periodicity.  There  are  also  periodicities  of  occasion  (the  inebriate 
indulging  whenever  he  has  the  opportunity  of  doing  so),  one  variety 
of  which  is  the  periodicity  of  pay,  as  seen  every  Saturday,  Sunday, 
and  Monday  when  the  workman's  pay-day  is  Saturday;  another 
variety  l>eing  the  periodicity  of  pension,  many  pensioners  as  they 
receive  their  quarterly  instalment  at  once  **  improving  the  oppor- 
tunity" by  getting  drunk  and  repeating  the  performance  till  the 
money  gives  out.  Seafaring  [>eriodicity  is  yet  another  form  of  in- 
ebriety exemplified  in  the  drunkenness  of  some  sailors  (1)  going  on 
shore  after  a  voyage;  (2)  on  the  eve  of  departing  on  a  voyage;  and  (3), 
often  among  ijassengors  a  day  or  two  l)efore  reaching  land,  par- 
ticularly on  returning  home.  In  the  last  instance  persons  who  have 
no  one  awaiting  them,  or  no  duty  demanding  immediate  attention, 
are  apt  to  be  so  nervously  excited  as  to  be  liable  to  be  strongly  im- 
pelled, on  landing,  to  do  something  imuaualj  which  neiT6-storm  is 
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rapidly  calmed  for  the  momeDt  by  alcoholic  intoxication.  Such  iu- 
dividuabi  would  have  found  a  better  and  safer  calmativo  in  a  Turkish 
bath. 

Commercial  Inehriaie  Periodialy, — A  periodicity  met  with  among 
business  men  is  of  considerable  interest.  It  is  seen  usually  after  a 
busy  mail-day  (sometimes  mistaken  for  chronological  periodicity, 
beciiuse  the  outbreaks  occur  after  the  weekly  or  fortnightly  dispatch 
of  foreign  mails)  and  after,  or  during,  the  annual  or  bi-annual 
stock-taking,  in  the  latter  case,  the  suflFerer  becomes  exhausted,  ex- 
citable, uneasy,  and  irritable  about  the  second  or  third  day,  and 
unless  looked  after  by  some  friend  who  keei>8  liquor  from  him  and 
ministers  appropriate  medicine  and  good  nourishing  soups  and 
other  nutritious  and  readily  digestible  foods,  listlessness,  languor,  and 
melancholy  gradually  so  depress  him  that  he  is  apt  to  "drown  his 
sorrows  in  the  bowl,"  a  strong  internal  undercurrent  of  morbid  feel- 
ing during  all  his  nervous  disturbance  keeping  drumming  in  his  ears 
that  an  intojticant  or  opiate  would  yield  him  immediate  ease.  An- 
other form  is  seen  in  the  stock  broker  and  the  speculator,  8i>ecially 
tlie  latter,  whose  anxiety  and  suspense  as  to  the  fluctuations  of  the 
market  and  the  success  or  failure  of  a  large  venture  so  unsettle  the 
brain  and  nervous  system,  that  he  is  apt  to  fly  to  an  anaBsthetic  for 
an  evanescent  forgetfulness  of  hi.s  intolerable  nervous  agitation  and 
fears.  The  nervous  irritation  and  disturbance,  with  the  alcoholic 
nen-e-poisoning,  in  many  cases  induce  brain  softening  and  other  dia- 
astrouH  results.  One  such  case  was  a  healthy,  robust,  and  temperate 
merchant,  who  at  tliirty-five  years  of  age  began  to  s|wcuLite.  He 
took  to  drink  simply  in  order  to  steady  his  agitated  and  anxious 
bniin,  gradually  having  to  increase  the  alcoholic  dose  to  secure  the 
desired  comfort,  till  soon  after  tlie  loss  of  a  third  fortune  he  waa 
tJicketl  by  incurable  paralysis  antedated  by  from  fifteen  to  twenty 
years. 

ClimaUjif^gical  jteriodiciiy  has  already  been  hinted  at.  Some  per^ 
sons,  as  goon  as  they  remain  for  a  few  hours  in  a  certain  climate,  ex- 
perience a  continuous  and  rapidly  increasing  impulse  to  drinking  and 
intoxication.  They  have  extreme  difficulty  in  resisting  this  drink- 
impulse  for  a  time,  but  generally  yield  to  it  unless  they  leave  the 
place.  By  some  persons  this  morbid  impulsion  is  felt  only  in  a  dry 
bracing  climate,  by  others  in  a  moist  relaxing  climate.  Others 
again  are  affected  in  this  way  only  at  the  change  of  season,  some  in 
spring,  some  in  summer,  some  in  autumn,  some  in  winter.  Even  the 
"gloriooB  east  wind"  of  Kingsley  operates  powerfully  to  intoxication 
ill  eert^iin  constitutions.  Oppressive  sultry  weather  is  often,  from  the 
electrical  state  of  the  air,  productive  of  extreme  irritability  and  tm- 
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rest  in  many  diseased  inebriates,  a  nervous,  bighly  strung  condition 
during  which  the  greatest  watchfulness  is  required  to  ward  off  a 
drunken  bout.  In  genuine  hospitalH  for  the  treatraent  of  inebriety, 
tbe  eares  of  the  medical  staflf  are  greatly  increased  by  the  extra  vigi- 
lance with  which  they  are  compelled  to  observe  the  varying  moods 
of  the  patients  in  such  close  weather. 

Premonitory  Symptoms  of  Periodical  Paroxysm, 

Willie  in  a  few  cases  the  inebriate  periodical  paroxysm  may,  like 
some  cases  of  epilei>tic  explosion,  suddeuly  aud  unexpectedly  mani- 
fest itself,  in  by  far  the  larger  numlier  of  cases  there  are  pre- 
monitory symptoms  which,  to  the  intelligent  eye,  denote  the  coming 
inebriate  nen'o  storm.  There  is  usually  a  longer  or  shorter  overtm-e 
of  intense  nervous  irritability  and  excitement,  with  pra^cordial  dis- 
tress or  sensation  of  siuking,  the  uneiiHiuess  aud  unrest  being  in  gen- 
eral accompanied  by  lowness  of  spirits.  In  some  [periodical  inebri- 
ates there  is  headache  with  disturbed  or  little  sleep,  sometimes  also 
groundless  suspicion,  or  an  indefinable  dread  of  gome  vague  imjjend- 
ing  calamity.  In  many  cases  a  prominent  feature  of  the  jieriotlic 
l>rodromes  is  the  spasmodic  gulpiug  down  of  solid  and  liquid  food, 
the  affected  person  being  unable  to  eat  and  drink  in  his  ordinary 
manner.  All  these,  or  some  of  these  symptoms,  go  to  constitute  an 
afort  as  characteristic  as  is  the  epileptic  aitra  in  an  arm  or  in  an  ear. 
If  the  inebriate  patient  cau  be  restrained  from  drinking  for  a  few 
days,  the  nervous  paroxysm  usually  subsides  till  the  recurrence  of 
the  period. 

HaEITUAL  or  CoNSTiVNT  iNEBRnTTY. 

Though  it  is  now  generally  admitted  that  periodical  druukards 
are  subjects  of  an  imperious  diseased  impulse  or  influence,  habitual 
or  constant  drunkenness  is  to  a  large  extent  l^elieved  to  1>g  mei*ely  a 
ricious  indulgence  which  can  be  abandoned  at  the  pleasure  of  the 
drunkard.  Even  if  this  were  so  at  the  outset,  if  drinking  has  been 
at  the  beginning  ventured  on  for  mere  excitement  or  a  new  [deasur- 
able  sensation  or  from  subservience  to  fushion,  in  many  cases  a  chain 
of  pathological  tissue-changes  has  been  set  up  which  admittedly  con- 
stitutes a  truly  diseased  state  of  l>rain  as  well  as  of  liody  structure. 
At  first  the  intoxication  may  have  l>een  (it  is  not  always)  a  volun- 
tary act,  but  as  the  freiijuency  and  length  of  each  such  act  have  in- 
creased, the  boundary  between  the  phyHirilogical  and  the  i>athological 
has  l>een  unconscicmsly  traversed,  the  once  voluntary  act  having  now 
become  involuntary,  or  at  least  the  tendency  to  this  act  of  poisomng 
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(which  intoxiciition  really  ib)  has  morbidly  attained  such  an  acces- 
sion of  force  as  to  render  resiytiince  to  the  potent  tendency  increas- 
ingly difficult.  The  repeated  and  lengthened  paralytic  anfpsthesia  so 
affects  tlie  brain  and  nerve-centres  that  the  capacity  and  activity  of 
the  higher  centres  are  lessened;  the  perceptive,  reasoning,  directing 
and  controlling  powers  l>eing  so  Ix^numbed  as  to  leave  the  contiimaijce 
of  life  to  the  automatic  perforinauce  of  vital  function.  Apart  from 
the  toxic  inflammation  and  irritJitioo  of  visceral  and  other  organs,  the 
grailaal  crystallization  of  oocasi<)nal  intoxicated  acts  into  continuous 
exeeflfl  combines  with  the  pi-e-alcohoHc  neurosis  or  mental  deticiency 
to  present  a  gradual  warping  of  intellect  and  down-grade  of  morah, 
aa  clearly  symptomatic  of  pathological  de^-adatiou  as  are  the  night 
sweats*  the  pleural  effusi<»u,  iind  the  aniiHarcn  of  alcoholic  x>hthi8is, 
pleurisy,  or  renal  disease.  Besides  all  these  cases,  there  is  a  great 
hoily  of  constJint  inebriates  who  suddenly,  from  abstemious  habits 
and  from  a  well-ordered  mode  of  life  hipse  into  steady  drinking  to 
excess,  after  nerve  shock  from  accident  or  disappointment  of  some 
kind,  or  some  other  exciting  influence.  These  have  no  preliminary 
interval  of  regular  or  irregular  inebriate  outbreaks.  The  drink  im- 
pulse is  developed  a8  it  were  in  a  moment  and,  unless  the  subject  ia 
cured,  ctintinues  its  course,  accelerated  and  intensified  by  the  addi- 
tion of  the  brain  deterioration  from  the  action  of  the  poison  itself  on 
that  organ,  to  mental  dissolution  and  death. 


Social  and  SoLrrARv  Inebriety. 

Inebriety  may  be  Hocial  or  mliiary,  whether  it  l>e  periodic  or 
habitual,  some  inebriates  drinking  only  in  companionship,  others 
never  when  in  company,  only  when  alone.  On  the  whole»  opium, 
morphine,  chloral,  chloroform,  ether,  and  cocaine  inebriates  disjday 
the  solitary  form,  the  majority  of  alcoholic  inebriates  the  social 
fonn*  On  the  ment4il  idiosyncrasies  of  the  individual  alcoholic 
inebriate  mainly  dei)ends  the  sociability  or  the  secrecy  of  the 
indulgence. 

Etiology. 

AH  the  fjvrtors  concerned  in  the  development  of  intemperate  and 
dranken  acts  are  included  in  a  proj^er  consideration  of  the  etiology  of 
inebriety.  Tliese  ctintributory  influences  are,  for  |»ractical  purposes 
and  for  the  elucidation  of  the  genesis  of  narcomania,  W^st  considered 
in  two  great  gronjis:  predinjiofnuff  and  exmting^  the  former  l>eiug  the 
conditions  Hindering  the  individual  fierHon  liable  to  be  affected  by 
tlie  diitease,  tl^e  latter  the  iniluence  exciUint  to  a  pai-oxynmal  or  con* 
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staut  inipuke,  crave,  or  craze  for  intoxicatioD,  which  is  the  charac- 
teristic  feature  of  the  disease.  All  through,  it  shoultl  he  borne  in 
minil  that  some  conditions  or  circumstances  may  be  at  once  predis- 
l>08iug  and  exciting. 


pREDTSrOSING    CAUSES. 

The  influences  which  may  be  regarded  aa  tending  to  a  liability 
to  be  fifl'ected  by  narcDiiiania  are  those  of  sex,  aji^e,  religion,  race, 
climate,  education,  pecuniary  circumstances  and  social  state,  oc- 
cupation, the  marriage  relation,  heredity,  alcoholic  and  insane  tem- 
I>erament,  associated  hal>ij^9,  other  tliseasea,  heiid  and  other  injuries, 
diet,  bad  hygienic  coDditiows,  and  intoxicating  agents. 

Sex. — In  the  United  Staters,  at  the  Fort  Hamilton  Home,  of  f»00 
patients,  93  were  women.  In  England  the  proportion  of  women  is 
much  larger,  prf>bably  about  1  to  3  of  men ;  but  of  prisoners  convicted 
ten  times  and  over  (mostly  habitual  drunkards)  the  women  are  nearly 
double  the  number  of  the  men.  These  chronic  drunkards  are  prac- 
tically diseased  or  narcomaniacal  drnnkards.  The  functional  crises 
peculiar  to  the  sex,  menstruation,  puberty,  parturition,  lactation,  and 
the  menopause,  exert  a  si^ecially  potent  influence  in  the  evolution  of 
the  disease  of  inebriety^  to  say  nothing  of  tlie  ijuicker  and  sharper 
brain  activity  and  excitability  of  woman. 

Aife. — Of  (M>  patients  at  the  Fort  Hamilton  Home  116  were  between 
thirty  and  thirty-live  and  118  between  thirty-five  and  forty.  Of  377 
at  the  Dairy mple  Homo  196  were  between  thirty  and  forty,  the  aver- 
age age  on  admission  having  boon  ;i5,82  years.  In  the  exi>erience  of 
the  writer  and  in  aU  the  records  with  which  he  is  acnuainted,  the 
ayerage  age  of  more  than  one-lialf  of  the  whole  nnralM3r  has  been  ]ye- 
tween  thirty  and  forty,  the  i^M-iud  of  liability  of  from  forty  to  forty- 
live  coming  next,  followed  by  that  from  twenty-five  to  thirty;  and 
this  again  followed  by  that  oi  from  forty-five  and  fifty.  There  is  a 
sudden  full  above  fifty,  till  beyond  sixty-five  years  there  is  only  half  of 
one  [»er  cent.  The  proijortion  of  those  under  twenty  years  was  about 
11  per  cent.  In  England  the  writer  has  seen  cases  in  individuala 
under  fifteen  years  of  age,  while  even  in  children  from  five  years  old  and 
upward,  he  has  fotind  the  narcomaniac  impulse  or  crave  nnniistivkably 
present.  Children  of  seven  years  and  older  have  developed  symptoms 
of  delirium  tremens.  Intoxic-anis  of  all  degrees  of  potency  should 
be  aiiHohdchj  exHudcd\from  the  dk'ktnj  ftf  vhikUiOOil  ami  Juvenescence. 
Fatal  accidents  at  foot-lmll  and  other  games  haTe  occurred  through  the 
boisteroasness  resulting  from  narcomaniac  excess.  Many  young 
persons  have  inherited  the  inebriate  diathesis  and  a  small  (quantity 
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of  the  weakeHt  liquor  may  light  up  this  morbid  inheritance  to  activity. 
In  France  and  Austria  tliis  youthful  inebriety  has  attracted  attention, 
while  Gamier,  medical  head  of  the  Paris  {xjlice  staff,  p^ii^i^^  to  the 
fact  that  during  the  imBi  teii  years  the  numl^er  of  youths  comiiiittiug 
violent  offence**  has  greatly  increased.  These  are  mainly  tlie  prrxluct 
of  ancestral  alcoholic,  mental,  iind  moral  degradation  {Quarterly  Jour- 
nal of  litcbrlt'tf/,  April,  181>*2).  A  ciuestion  of  conaiderable  im[>ortauce 
here  prcHeuta  itai^lf.  Is  there  a  clifmirftrtr  in  the  disease  of  inel>riety? 
Joseph  Parrish  (Proceedings  of  the  Society  for  the  Study  of  Inebriety, 
Eng,,  No.  IH)  believes  there  is,  ami  places  it  at  generally  between  forty 
and  fifty*  The  writer  agrees,  but  locates  the  climacteric  fifteen  years 
later  in  life,  between  fifty -five  and  sixty-five  as  a  rule.  In  one  male 
case  this  occurred  at  fifty -eight,  in  another  at  sixty,  and  in  a  third  at 
seventy.  In  these  and  other  cases,  no  external  or  moral  influence  had 
anything  to  do  with  the  reduction  or  cessation  of  iutoxication,  the  de- 
sire to  drink  to  excess  simply  ceasing  so  that  the  drinker  became  in- 
different to  liquor.  These  were  all  three  cases  of  i>eriodical  inebriety 
with  r^pectively  :  (1)  an  epileptic  neurosis  (the  epileptic  explosions 
did  not  yield  with  the  loss  of  the  crave) ;  (2)  a  maternal  inebriate  in- 
heritiince ;  &)  no  known  morbid  heredity,  alcoholic  or  non-alcoholic. 
There  was  also  another  periodic  case,  a  lady  of  sixty -five,  whose  length 
of  atldiction  had  been  thirty  years.  The  writer  has  seen  this  ine- 
briate climacteric  only  in  alcrjholic  cases.  The  climacteric  ap|>ears 
to  set  in  when  the  nervous  j)erio<licities  become  faint,  when  the 
neurotic  susceptibility  weakens,  when  the  Wtal  energy  diminishes,  and 
when  the  force  of  the  passious  abates.  This  seems  to  afford  an  ex- 
planation of  the  fact  that  few  i^ei-sons  become  dninkards  after  sixty, 
though  the  writer  has  known  two  cases  above  eighty.  Though  the 
rink  impulse  is  much  weaker  aft*»r  the  inebriate  climacteric,  the  li- 
*fcV>ility  to  intoxic4!ition  is  not  abolished*  and  inhibititm  is  alst»  lessened. 
In  the  bulk  of  cases,  i>erirHlic  has  developed  into  habitual  drunkenness, 
and  the  subject  has  died  before  the  climacteric  coidd  l»e  reached. 

lUVujion. — The  influence  of  religious  lieliefs  has  a  varying  ett'ect  in 
the  genesis  and  manifestation  of  the  disease.  Though  the  reconls  of 
most  Homes  for  Inebriates  in  America  and  Britain  (except  purely 
Bomau  Catholic  institutions)  show  a  marked  preptjuderance  of  Pro- 
testants over  Uoman  Catholics,  this  is  simply  because  the  greater  part 
of  the  iKipnlntion  has  l>t*eu  of  the  former  persuasion.  The  writer's  ex- 
perience goes  to  point,  however,  io  a  projx>rtionately  less  number  of 
Horoan  Catholic  inebriates,  though  inebriety  has  been  and  is  still  in- 
rr<'a*iing  rapidly  among  the  latter.  Beligious  excitement  uncontrolled 
prt.'disposes  to  inebriety,  while  (as  in  Buddhism  and  Brahininism) 
utrict  self -discipline  and  self-restraint  contribute  to  lessen  the  inebriate 
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impulse  while  sfcreDgthening  iuhibitorv  oapaeity.  Mohammed,  hy  his 
prprejits  aiid  hia  exiimpk\  fortified  Lis  followers  jigiiiost  the  diseased 
th'iuk*imi»ulse,  though  there  is  a  large  amnimi  of  mm-.-ileoLoHc.  intoxi- 
eatinn  among  them  in  opium,  htinhiwh,  and  allied  iuebriautH.  The 
Jowiah  community  \h  remarkably  free  from  inebriety,  largely  owing 
to  the  religiuuB  hygienic  doetriues  and  obwen-auces  of  that  great 
people. 

/fr/tr.— The  Anglo-Saxon  rare  in  |jeeuHarly8UBeei)tiblet*i  alcoholic 
nareomaiiia^  and  is  cpiiekly  aftected  by  the  opium,  morphine,  and 
othf^r  fr»rm8  t»f  the  diaeaae  of  inebriety.  Opium  is  much  more  poi- 
80UOU8  and  rapid  in  its  effects  in  the  ease  of  Western  jjeoples  than  in 
that  of  the  denizens  of  Eastern  couutrieK,  from  the  milder  and  more 
sluggish  temperament  of  the  latter.  Belgium,  Denmark,  and  Hnssia 
whow  firobably  the  greatest  proporHonal  extimt  of  inebriety.  Britain 
is  not  far  behind,  neither  are  the  llnited  states.  Franee  (according  to 
Gamier  there  is  now  twiei^  as  muehaleoholie  insanity  in  Paris  as  there 
was  fifteen  V ears  ago),  Sweden,  Austria,  Swit/erhuul,  and  Germany  are 
seriuosly  atfeeted  by  this  alcoholic  narcomania.  The  Italians  and 
Spaniards  are  by  far  the  most  temperate  nations  on  the  continent  of 
Europe.  Owing  to  their  veraatile  temixL^rameut,  those  of  the  negro  raca 
are  readily  excited  to  drunkenness,  and  indeed  more  speedily  killed 
thereby,,  yet  there  is  less  of  the  disease  of  ineliriety  among  them  than 
among  other  races.  Especially  among  the  American  Indians  and  other 
savage  races  is  there  a  strong  tendency  to  narcomania.  While  the 
negro  when  intoxicated  is  merry  and  boiHterous,  the  American  Indian 
under  simihu*  conditions  is  infariatf*d  to  maduess.  The  latter  is  so 
dominated  by  the  drink-imi)ulse  that  he  drinks  himself  to  death,  ho 
cannot  stop.  Jews  owe  their  absence  of  predisposition  to  excess  in 
narcotics  in  great  part  to  their  striking  racial  control.  The  writer 
hsL8  seen  only  two  cases »  in  England,  of  inebriety  in  the  person  of  a 
»Jew.  In  the  long  annals  of  the  race  the  general  freedom  from  inebri- 
ety has  been  a  prominent  feature. 

6Vtwa/f.— Climatological  conditions  have  substantial  influence  in 
predisposing  luany  individuals  to  ineliriety.  Fog  an*l  damj*  by  their 
depressing  action  on  the  higher  nen^e-centres  have  this  tendency, 
while  on  the  other  hand  clear,  dry  weather,  by  giving  tone  and  vigor, 
hii8  an  opfiosite  effect.  Sultry  weather  with  the  air  OYerchai-ged 
with  electricity  throws  the  nervous  system  of  not  a  few  men  and 
women  into  a  state  of  discjuiet.  The  east  wind  makes  it  an  extremely 
aniuous  task  for  some  inebriates  to  refrain  from  drinking  to  excess. 
Malarial  environment  seems  to  have  a  marked  effect  in  predispos- 
ing to  mircomania.  The  same  paludal  causes  (whether  telluric, 
atmospheric,  or  microbie)  which  operate  to  induce  an  attack  of  f^guej 
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operate  also  to  induce  an  inebriate  paroxysm ,  while  in  addition  the 
malarial  j)oisoniug  so  depravets  the  blotKl  im  to  eugender  a  feelinf'  of 
tDaiaise,  Listlessness,  and  uneasy  depression  which  craves  the  anaes- 
thetic relief  which  opium  and  alcohol  (often  consumed  tc»gether  by  the 
|K)pulation  of  marshy  district**  in  England  an  hiudanum  in  stout) 
cjuickly  aflord.  In  certain  formerly  8wami»y  hx^alities  in  EngLmd 
where  this  mixture  of  alcohol  and  opium  was  frequently  taken,  the 
cjuantity  consumed  has  enoriaously  decreased  since  the  districts  have 
been  thoroughly  drained.  Colder  climates  apparently  j^redisjiose  more 
to  inebriety  than  hot  climates.  As  a  general  rule  the  northern  part  of 
France,  for  example,  is  (with  the  exception  of  some  seaports  in  the 
South)  more  drunken  than  the  southern  parts  of  France,  The  cold 
regions  of  Russia,  Sweden,  Belgium,  and  Germany  furnish  a  greater 
crop  of  inebriates  than  the  southerly  and  warm  regions  of  Spain  and 
Italy.  The  drink-impulse  and  the  opium-crave  are  less  easily  re- 
sisted in  the  northern  part  of  the  United  Htjitea  and  in  Canada  than 
in  the  southern  United  States,  Ncav  Orleans  and  other  sejiports  ex- 
cepted. The  %vriter  has  noted  the  differing  features  of  Anierican  and 
British  inebriety  and  drunkennesa  correspondent  to  the  differing 
dimatological  conditions,  the  dry  bracing  electric  atmosi>here  of  the 
former  contrasting  with  the  more  moist,  dense,  and  depressing  atmo- 
sphere of  the  latter.  The  greater  nerve  tension  under  the  first-mimed, 
as  well  as  the  rapid  exposure  to  temperature  variation,  largely  accounts 
for  the  greater  intensity  and  ra|>idity  of  American  inebriety,  the  entire 
career  of  an  inebriate  in  America  from  start  to  a  fatal  finish  being, 
in  the  writer's  experience,  one-third  of  the  duration  of  a  similar  career 
in  England.  Intoxication  itself  is  more  mercurijd  nnd  lM>isterou8,  if 
XDore  maddening,  in  America,  more  sodden  and  bi*utal  in  Britain. 

E(ha\riion. — Three-fourths  of  the  crises  at  Fort  Hamilton,  over 
ninety  per  cent,  at  the  Dairy mple  Home,  and  nearly  ninety  yjer  cent, 
o!  the  writer's  private  cases,  have  received  a  liberal  education  (one- 
tliird  had  a  university  training).  Crothers  and  others  have  had  a 
similar  experience.  Among  the  most  difticult  of  the  writer's  cases 
have  been  the  highly  cultured,  whose  extreme  nervous  susceptibility 
and  keenness  render  them  i>eculiarly  lialOe  to  neurotic  exhaustion  and 
atorm,  when  tlie  muacuhir  system  is  not  cuin'si>ondingly  exercised 
atid  develoiwd, 

I'orimlary  CirmmMfaitrts. — All  experts  m  tht;  straightforward  ami 
open  treatment  of  inebriates  are  at  one  as  to  poverty  being  genurally 
an  effect,  not  a  cause  of  drunkennesa,  but  in  some  cases  the  despair 
and  depression  produce<l  by  scanty  r«*sonrces  have  ojK^rated  to  induce 
•  niorbid  bmiu-state  which  imjM^ls  to  intoxication.  Tht*  writ«T*s  l»e- 
lief  is  that  riches  pro^jortionally  ofteuer  induce  this  diseased  condi- 
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tion,  from  the  decliu©  of  nerve  vigor  arising  out  of  insufficient  motive 
for  dustaiued  exertion. 

Occupathn, — Idleness  is  probably  the  Largest  predisposing  factor 
as  seen  in  England,  forming  nearly  ten  i>er  cent.,  but  in  the  United 
States  is  much  less  common,  t>wing  to  the  less  numerous  leisure  class. 
Next  to  no  occupation  come  callings  involving  tension  from  exhaust- 
ing brain- work,  serious  and  anxious  responsibilities,  and  uncertainty 
of  demand,  such  as  the  loamed  professions,  especially  the  profession 
of  medicine.  Sedentary  occupation  predisposes  more  certainly  than 
active  out-door  life. 

Marridfje. — In  men  there  is  no  great  difference  in  the  proportion 
of  single  and  married,  but  among  women  the  ratio  of  the  single 
to  the  married  or  widowed  is  broadly  1  to  0. 

Ilereditfj. — In  Fort  Hamilton  *2(15  in  the  fiOO  showed  a  family  his- 
tory of  inebriety,  and  38  of  insanity  ;  at  the  Dairy mple  Home  202  of 
inebriety,  and  377  of  insanity;  Crothers  had  225  in  5W;  the  writer 
755  in  1,500.  On  the  whole,  parental  inebriety  or  insanity  (one  or 
both)  was  present  in  two-thirds  of  the  cases,  grandi>arental  in  a 
twenty-fifth.  Bevan  Lewis  found  an  ancestral  history  of  insanity  in 
twenty-seven  percent.,  while  inchiding  oiiileptic  and  other  neuroses 
there  were  thirty-seven  per  cent,  with  a  neurotic  inheritance.  Apart 
from  disease- inheritance  generally,  various  alcohol-born  maladies  are 
transmissible.  The  writer  has  seen  a  case  of  inherited  alcoholic  gout 
in  a  female  life  abstainer,  whc»  at  forty-two  years  of  age  had  au  at- 
tack of  acute  gout  in  the  great  toe ;  the  patient's  father  had  been  a  free 
drinker  of  port  wine  during  the  intervals  between  his  frequent  gouty 
seizures.  8o  with  the  disease  u(  inebriety,  the  inebriate  neurosis  or 
diathesis.  The  strong  intoxication-impulse  has  been  manifested  at 
a  very  early  age  in  some  instances.  Children  of  four,  five,  six,  and 
seven  have  drunk  eagerly  and  to  drunkenness  on  the  very  first  occa- 
sion when  drink  was  given  to  them,  while  the  other  children  with  them 
have  evinced  no  such  eagerness.  This  morbid  impulse,  unless  re- 
sisted, tends  to  grow  stronger.  Even  when  resisted  successfully, 
this  transmitted  abnormal  nervous  deficiency  may  remain  latent, 
through  a  life  of  alistention  from  intoxic^ints,  ever  ready  to  bo  lit  up 
into  activity  on  the  application  of  an  exciting  provocation.  Inebriate 
heredity  may  be  homogeneous  (similar)  or  heterogeneous  (dissimi- 
lar). In  the  hitter,  inebriety  may  in  the  offspring  be  transformed 
into  various  other  nerve  disorders,  such  as  epilepsy  in  one  descen- 
dant, idiocy  in  a  second,  insanity  in  a  third,  hysteria  in  a  fourth. 
The  similar  form  uiay  consist  in  either  a  propensity  to  intoxication 
without  any  apparent  exciting  t-emptatitm,  or  an  intoxication  impulse 
on  being  given  a  little  liquor.     Conversely,  the  altered  transmission 
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has  ilescemled  from  a  uon-mebriftte  source  in  the  shape  of  iuebriet}  * 
Inebriate  heredity  may  be  immecUate  (from  oue  or  b«>th  parents) ;  or 
mediatti  (from  one  or  more  grantli>areiit«).  It  may  aLso  Im  single 
(when  one)  or  double  (%vhon  more  tlian  one)  pai'ent  or  grandparent 
baa  been  the  origin.  The  imlk  of  authorities  agree  as  to  inebriate 
inheritance  from  inebriety,  or  from  8<»me  other  form  of  ment»il  de- 
generacy. The  following  is  the  incbrijit^??  gen<^dogy  of  generations 
given  by  Morel:  1.  Alcoholic  male  excess,  depravity  and  bnitinh  dis- 
position; 2,  Al*'oh4>li8m,  maniacal  atUi'lcR,  and  geiM^ral  paralyHis; 
3.  Sobriety,  but  hypot-hondriattis,  pernecutionH  mania,  und  homicidal 
proclivity  ;  4.  Feeble  intelligence,  mania  at  sixteen,  stupidity,  idiocy, 
impotence  with  race  extinction.  Weismann  ban  denied  the  ti^iinsmis- 
sion  of  acf quired  chanictcr«  (somatogenic  as  fliHtinguinhed  from  blas- 
togonic),  holding  that  tlie  latter  are  handed  on  nnaflfected  by  the 
bodily  enWronment;  but  the  writer's*  observation  rjf  inebriate  familicB 
directly  oppoaeft  WeismannH  contention.  Demme  htm  com]>ared  the 
health  history  of  ten  families  of  drunkards  with  that  of  ten  tem- 
[)erate  families.  The  direct  jirogeny  of  drunken  [)arent»ige  amounted 
to  57,  of  whom  25  died  from  in.suflicient  vitidity,  etc.,  in  their  first 
year,  6  were  idiots,  5  dwarfed.  5  epilej)tics,  1  choreic  and  idiotic, 
5  hatl  hydrot-ephaluH,  hare-lip,  and  clul)-fot>t.  Two  of  the  ei)ileptic 
yoaths  had  trnnsmitted  alcohoiism.  Only  17.5  f>er  cent,  enjoyed 
ordinary  health  in  childhotxl.  Of  the  non-drunken  stock  there  were 
fil;  only  5  died  from  deficient  vitjility,  4  suffered  from  curable  ner- 
vous affei^tions,  and  2  hail  congenital  defects,  81.9  per  cent,  were 
sound  in  mind  and  boily  during  childhood  and  youth.  Clouston 
(Annual  lleport  of  the  Edinl»ui-gh  Royal  Asylum,  1889)  |>oints  out 
Umt  an  here^litary  couditi<jn  has  lieen  set  up  in  many  brains,  causing 
feelings  and  cravings  to  outrun  control. 

Taitji^rtifnrnt.  —The  nenons  temin^rament  (two  per  cent,  passion- 
ate) has  Urgely  predispt>sed  to  narcomania. 

A«90cuift(l  Indtt(tjt'n(r. — The  writer  Invs  not  se<?n,  unless  in  excep- 
tional cases,  that  tobacco-use  pivdisposefl  to  inebriety,  though  the 
associations  connected  therewith  may  lc;id  to  drunkenness.  Opium, 
chloral,  or  other  narcotic  addiction  is  usually  associated  with  alco- 
holic inebriety. 

(Hhtt  f)it»'fHUH, — Syphiliftt  epilepsy,  chest  disease,  rheumatism, 
gout,  and  uterine  diseases,  as  well  as  other  maladies,  exert  an  influ- 
ence in  inebriate  predisposition.  Injudicious  and  unwholesome  diet 
(much  as  wliite  bn^ad  and  tea  continually  used)  and  hiul  hygienic 
cnmlitions,  by  tlepraving  the  bltMKi,  art^  also  potent  predisjiosing 
factx^ra.  Intoxicating  snlistancea  themselves,  even  when  consumed 
**  UKxlerately , "  fnniuently  simihirly  pi-eilispose  by  their  toxic 
VouIU.— 9 


130  KERR— ALCOHOLISM   A^H  BJiVV,   HABri'R 

tlietic  w^^Hkening  of  inbibition,  by  iissue-degradatioti,  <l<?pravity  of 
fuiictioD,  impairment  of  brain  capacity,  and  volitional  palsy* 

ExcrriNO  Causes. 

Nervt  shock  (domestic  or  commercial  worry,  religious  or  other 
hysteria,  marital  disi>arity,  good  or  bad  fortune,  disappointed  affec- 
Hon,  aud  fright)  exciten  to  inebriety  in  from  nix  to  tiurty-six  per  cent. 
IWnf/naiism  is  a  snl>8tautial  exciting  cause,  head  injuries  e.specijilly. 
Of  123  patients  at  Fott  Hamiltcjn  who  had  sustainetl  an  injury  to  tlie 
liead,  71  became  habitual  and  52  periodic  inehriatcK.  Of  this^  class 
of  injuries,  in  the  writer's  experience  fracture  of  the  skull  and  falls 
upon  the  head  have  been  the  chief.  Of  other  disemts  dysmenorrhcea 
and  araenorrhoea  occupy  a  prominent  place ;  so  do  dyspepsia,  gout 
and  rheumatism,  epilepsy,  syphilis,  head  and  meningeal  affections, 
and  insanity.  Tlie  sexual  ffowlion  is  responsible  for  much  periodic 
excitiition.  At  puberty  and  the  menopause,  during  pregnancy  and 
in  parturition,  as  well  as  at  the  menstrual  periods,  women  are  spe- 
cially liable  to  inebriate  excitation.  Marital  excess  affects  both 
sexes.  Viimate  excites  to  the  inebriate  paroxysm,  cauHiug  nervous 
storm  which  is  temporarily  stiiyed  by  intoxication.  Ifik'fH'ss  mnl 
ovonoork,  mental  and  ph^'sical,  are  equally  excitant,  especially  in 
ad«>lescence.  The  monofoNff  of  roufhte  and  dtthwss  contribut'es  a  con- 
fiidcrablo  excitation,  particularly  in  women.  The  most  powerful  ex- 
citing influence  is,  however,  exercised  by  inioxicatitSy  as  is  markedly 
seen  in  sudden  excitation  to  excess  on  the  administration  of  intoxi- 
cating lifpior  to  some  reformed  dninkards— ecclesifistically  at  the 
Protestant  sacrament  and  medically  as  a  therapeutic  remeily. 

Patliology. 

There  is  a  physical  antecedent  to  each  sensation,  in  health  nor- 
tuid,  in  disease  abnormal.  Jsarctuuania  of  alcoholic  origin,  immediate 
and  remote,  has  been  considered  under  the  pathology  of  alcoholism. 
Voluntary  drinkera  drink  from  custom  or  fashion.  Involuntary  in- 
ebriates driuk  iM^eause  they  have  a  strong  morbid  impulse  to,  or 
crave  for,  intoxication.  In  the  latter  the  physical  antecedent  may 
l>e:  (a)  depression,  as  after  exhausting  hemorrhage,  as  occurring  in 
melancholia,  or  in  the  nervous  crisis  of  *'  neurotics ;"  (h)  morbid  ex- 
altation; (c)  pathological  nnmst;  (d)  pathological  perversion  of  sen- 
sory-ganglionic  function  causing  inebriate?  "crave;*'  (e)  pathological 
IM^rvei-sioii  tif  desire;  or  (/)  jmthological  inebriate  impulse.  Func- 
tional disorder  of  some  kind  is  fretiuently  the  cause  of  the  paroxysm, 
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soiMetiroes  preceded  by  structural  pathological  degeDeraiiou,  the 
liver,  stomach,  and  brain  being  in  many  cases  involved.  The  tliatur- 
liance  of  function  is  tlie  usual  pre- paroxysmal  pntliojpgical  antece- 
dent. In  constant  inebriety,  there  is  imitative  automatic  rei>etition  of 
nervous  discharge.  The  inebriate  diathesis  may  be  eitlier  inherited 
or  acquired.  The  inheritance  may  bo  of  either,  ri,  defective  in- 
hibition»  fr,  mental  instability,  t\  volitional  eiifceblement,  (K  special 
prtx^livity  to  intoxication,  or  e,  an  allied  neurosis.  The  diathesis  is 
thus  fn^jm  deficient  brain  and  nerve  tonicity .  This  diath€*sis,  l)eiDg  a 
proiUict  of  mental  degcneratiou^  may  Ije  ac<piired,  tus  has  Imh^ii  already 
Udted,  through  the  action  of  alcohol  and  through  an\  other  agency 
causing  mental  degeneracy,  such  as  epilepsy  and  unsound  brain 
states.  In  the  writer's  opinion,  thert'  is  tin  inebriate  centre  in  the 
higher  nerve-oentres,  which  futiire  pathological  research  may  dis- 
dnse.  He  is  also  dis]>osed  to  think  tlnit  there  is  an  iutoxi(!iition- 
oeotre,  and  that  drunkenness  is  something  more  than  the  result  of 
alcoholic  paralytic  inefficiency,  though  the  cortical  motor  areas  are 
early  affected. 

Treatment* 

This  has  been  practically  coveretl  when  ti'eating  of  alcoholism. 
To  the  adult  as  to  children  }>atients,  prior  to  an  act  of  drunki'uness, 
intoxicants  should  be  forbidden,  any  special  constitutional  taint  should 
be  attacked,  tonic  and  lirain  nutrients  administered,  adecpnite  and 
appropriate  muscular  exercise  prescribed,  while  all  the  influences  of 
meutid.  moral,  and  religious  culture  should  l>e  applietl.  By  well- 
directe<l  etlucatit»n  and  training  the  subjects  may  be  enabled  to  con- 
tinue abstinent  through  life,  handing  on  to  their  issue  a  sounder  body 
and  brain  than  they  themselves  were  endowed  with. 


MedicO'Legal  Helations. 


CrIMTOAL  JURlsrBUDEKCE. 

By  the  law  of  Mitylene,  Pittacus  ordained  a  double  punishment 
for  crime  committetl  in  intoxication  (Pufff'ndm-f,  L.  k,  H,  c.  li). 
But  Bornau  law  was  not  so  severe,  cAx>ital  punishment  being  remitted 
when  incorretl  by  soldiers  who  were  intoxicated.  Mahommedan  law 
doee  not  mlmit  a  plea  of  drunkenness  (Chevers,  J/c/ii.  liuL  }M.  Jottr.^ 
Iiondon,  1H70,  p.  H<Hl).  In  the  Unit^l  States  of  America  moi^e  tlian 
fifty  years  ago  New  York  State  classed  confirmed  dninkards  with 
•"idiota,  lunatics,  and  |w*rsous  of  unsitund  mind"  as  rogartis  proi)erty 
and  estate  ^Revised  Statutes,  Tit,  Cap.  V.  of  Part  II.»  Custody  of  tlje 
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Estates  of  Idiots,  Lunatics,  Persons  of  Unsound  Mind,  and  Drunk- 
ards). According  to  Clark  Bell  of  the  New  York  bar  the  better 
ruling  of  law  is  that  if  the  person,  at  the  moment  of  the  commission 
of  the  act,  was  unconscious  and  incapable  of  reflection  and  memory 
from  intoxication,  he  could  not  be  convicted.  Crime  must  have  mo- 
tive and  intention,  which  would  be  absent  in  such  a  case  (Buswell  on 
Insanity,  §446,  note;  People  v.  Rogers,  18  N.  Y.,  9  Denio;  Cluck  v. 
State,  40  Ind.,  264;  Kenny  y.  People,  31  N.  Y.,  330).  By  the  New 
York  Penal  Code  no  act  is  deemed  less  criminal  from  having  been 
done  in  intoxication;  but  when  any  particular  purj^ose,  motive,  or 
event  is  essential  to  crime,  the  intoxication  can  be  taken  into  account 
to  determine  the  purpose,  motive,  and  intent.  Voluntary  intoxica- 
tion even  to  frenzy  has  been  held  not  to  be  a  defence  in  homicide 
without  provocation.  Delirium  tremens,  as  a  disease  arising  from 
drinking  due  first  to  "voluntary"  intoxication,  has  been  accepted  as 
a  valid  defence  (Real  v.  People,  55  Barbour,  551;  42  N.  Y.,  270; 
Willis  V.  Com.  Va.,  22,  etc.).  A  fixed  and  well-defined  mental  dis- 
ease developed  from  drinking  relieves  from  criminal  responsibility 
as  does  insanity  (Lonergan  y.  People,  6  Park  209;  U.  S.  v.  Drew,  5 
Mason,  28;  State  v.  McGonigal,  5  Harling,  510,  etc.).  Evidence  of 
drunkenness  is  now  always  admissible  to  explain  conduct  and  intent 
in  homicide  (50  Barb.,  266;  People  v.  Hammil,  2  Park,  23;  People 
V.  Rogers,  18  N.  Y.,  9).  This  plea  is  not  receivable  in  crimes  less 
than  homicidal.  This  i^ractically  leaves  the  matter  to  the  discretion 
of  the  judge.  Since  the  New  York  State  law  has  reciuired  delibera- 
tion as  well  as  premeditation  to  constitute  murder  in  the  first  degree 
a  capital  offence,  it  has  been  iiiled  that  even  "  voluntary"  intoxication, 
if  enough  to  render  deliberation  impossible,  reduced  the  crime  to 
murder  in  the  second  degree,  which  implies  only  intent  to  kill  (Med. 
Jour,  of  Ineb.f  Dyett,  Med.  Leg.  Jonr.y  Dec,  1887).  In  Manitoba 
habitual  drunkards  are  also  civilly  classed  as  in  New  York  State, 
with  "lunatics  and  persons  non  compos  mentis"  (Consol.  Stat.). 

In  Germany  and  Switzerland  there  is  a  difference  in  the  punish- 
ment of  offences  done  in  culpable  and  inculimble  intoxication. 
Though  Dutch  law  regards  drunkenness  as  no  excuse  for  crime 
(in  the  military  it  is  of  itself  punishable),  there  is  a  distinction  be- 
tween voluntary  or  involuntiiry  (made  drunk  Ijy  example  and  induce- 
ments of  others).  In  the  latter  case  the  judge  may  give  an  extraor- 
dinary {i.e.,  a  lesser)  punishment.  If  a  i)erson  drinks  to  acciuire 
"courage,"  his  punishment  is  greater  than  if  he  had  been  sober.  If 
voluntary  dmnkenness  be  followed  by  total  insensibility  with  no 
proof  of  previous  bad  intent,  this  may  operate  in  mitigation  (In- 
stit.  Law  of  Holland,  Van  der  Linden,  Trans.  Lond.,  1828,  p.  215, 
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"Sw,  v.,  0).  In  Austria  tlie  jiereon  ha»  a  less  puniBhmeQt  if  he  did 
not  become  intoxicated  to  commit  the  crime.  La^odin,  a  peasant 
farmer  in  Moravia,  while  drunk  killed  his  brother.  He  received  only 
eighteen  months'  imprisonment  fnr  thii^  unintentional  murder,  and 
aft^^^r  his  discharge  became  the  head  of  a  temperance  movement  in  his 
district;  and  hia  services  have  since  been  commemorat<*<l  bv  a  public 
liuMuorial  (Max  de  Proskowetz,  Proceed.  Society  for  the  8tudy  of 
Inebriety,  Lond,,  No.  29,  for  Aug.,  1891). 

France,  while  admitting  no  such  plea»  dejirives  the  indicted  ine- 
bnate  of  civil  rights;  neither  does  Sweden,  while  granting  divorce 
on  the  ground  of  inebriety.  By  the  Italian  penal  code»  when  there 
is  a  remission  of  theijenalty  on  the  ground  of  intt)xication,  the  actual 
penalty  is  two-thirds  (in  time  or  in  money)  of  the  punishment  which 
wcittld  have  be^-n  inflicted  had  the  prisoner  been  soVjer, 

Sir  Henry  James,  Q.  C,  admits  that  British  law  takes  drunkenness 
int4p  account:  (1)  when  it  hjis  estiiblishi^d  positive  and  wellHlefined 
insanity ;  (2)  if  it  produces  a  sudden  outbreak  of  passion  causing  the 
commission  of  crime  under  ciivumstances  which,  in  a  sol>er  person, 
would  retluce  a  charge  of  "murder"  to  manshiughter;  (3)  in  the 
clironic  effects  of  delirium  tremens;  this  plea^  however,  is  not  to  be 
n  <  .'Ived  in  minor  offences.  But  British  jurisprudence  has  shown  a 
imcirkable  concurrent  evolution  of  judges'  charges  and  jury  verdicts 
going  much  further  in  the  acce^itance  of  evidence  as  to  intoxication  and 
inebriety  affecting  resi>on8ibility. 

A.  Minor  Offt'itves. — A  Scotch  Judge,  Lc^rd  Deas,  a  quarter  of  a 
i^eritury  ago,  received  the  plea  of  intoxication  on  a  charge  of  theft* 
In  1888  (Liverpool  Assizes,  May),  a  i^lea  of  delirium  tremens  was  re- 
ceiveil  in  the  ciuse  of  a  hidy  chained  with  stealing  a  purse  of  money, 
etc«  So  in  1801  at  the  County  of  London  Sessions  ( Times,  March  10th, 
18^*1),  on  his  own  recognizance  for  £1(H)  and  surt^ty  for  £100,  to  come 
uj*  for  judgment  when  called  on  within  twelve  months,  a  clergyman 
aged  forty,  inebriate  for  twenty -eight  years,  with  a  history  of  painfid 
disease,  head  injury,  and  sunstroke,  was  discharged  on  the  under- 
fitanding  that  he  would  at  once  enter  a  Home.  At  the  same  sessions. 
Sir  Peter  Ediin  also  posti»oned  sentence  on  an  inebriate  lady  of  fifty, 
accusetl  of  stealing  silk  from  a  shop  and  with  a  record  of  three 
pivvious  con\ iiti*»ns.  to  afford  the  friends  an  oj^portunity  of  getting 
her  iiitf>  a  Home.  The  recorder  for  liondon,  Sir  Thonnis  Chambers, 
in  1H91,  gave  a  mmnnal  punishment  of  five  days  (liberating  the  pris- 
oner at  once,  conditional  on  tlie  accused  entering  a  Home  that  after- 
noon) to  a  male  inebriate  charge<l  with  inciting  to  an  unlawful 
r.ff»^nce.  Two  years  later,  the  magistrate  at  tlie  Nortli  London 
I'olio©  Court,  Mr,  Boae,  on  August  19th,  1 8^**3,  discharged  an  in^ 
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briate  medical  practitioner  (to  come  up  again  if  called  uix)n),  on  con- 
dition that  he  entered  a  retreat  for  inebriates  for  twelve  months 
(Scot.  Reform,  Aug.  26th,  1893). 

B.  Major  Offenses, — In  1865  (Reg.  v.  Bums,  Liverp.  Sum.  Ass.) 
Baron  Bramwell,  in  the  case  of  a  man  tried  for  murdering  his  wife, 
while  laboring  under  delirium  tremens  and  the  delusion  that  she  was 
in  league  with  men  hidden  in  the  walls,  charged  that  if  through 
drink  the  prisoner's  mind  had  been  substantially  impaired,  a  ground 
of  acquittal  might  fairly  arise.  The  man  was  acquitted.  So  was  a 
man  tried  for  feloniously  wounding  his  sister-in-law  while  in  delirium 
tremens  (Reg.  v.  Davis,  Newcastle,  April  27th,  1881).  Justice  Stephen 
charged  that,  though  drunken  rage  would  not  absolve,  a  secondary 
disease  would,  and  any  disease  which  so  disturbs  the  mind  that  you 
cannot  think  calmly  and  rationally  of  all  the  different  reasons  to  which 
we  refer  in  considering  the  rightness  or  wrongness  of  an  action,  any 
disease  which  so  disturbs  the  mind  that  you  cannot  i)erform  that  duty 
with  some  moderate  degree  of  calmness  and  reason  may  be  fairly  said 
to  prevent  a  man  from  knowing  that  what  he  did  was  wrong.  Justice 
Day  (Reg.  v,  Baines,  Leicester  Ass.,  Jan.,  1886)  laid  down  that  if  a 
man  was  so  intoxicated  that  he  did  not  know  the  nature  of  his  act,  he 
was  insane  in  the  eye  of  the  law,  and  that  it  was  immaterial  whether 
the  mental  derangement  then  resulting  was  x)ermanent  or  temporary. 
In  Reg.  V.  Mary  R.  (Galway  Sum.  Ass.,  1887)  Chief  Baron  Palles 
ruled  that  a  person,  if  from  long  watching,  want  of  sleep,  or  deprava- 
tion of  blood  was  reduced  to  such  a  state  that  he  became  intoxicated 
by  a  smaller  quantity  of  "  stimulants"  tlian  when  in  health,  neither 
law  nor  common  sense  could  hold  him  responsible,  as  his  acts  were 
not  voluntary  but  produced  by  disease.  The  nurse,  who  had  mur- 
dered a  patient  while  under  a  delusion  in  intoxication,  was  acquitted 
as  insane.  Baron  Pollock  (Reg.  v.  Mountain,  Leeds  Ass. ,  1888)  held 
that  if  insane  predisposition  caused  intoxication  by  a  less  quantity  of 
intoxicating  licjuor  than  would  make  an  ordinary  man  drunk  (though 
the  drinking  of  a  small  quantity  of  alcohol  was  a  contributory  cause), 
there  was  no  responsibility.  The  accused,  on  a  capital  charge,  was 
acquitted  as  of  unsound  mind.  In  an  indictment  for  the  culpable 
homicide  of  her  infant  by  a  mother  who  had  been  drunk  every  day 
and  had  delirium  tremens  (Reg.  v.  Short,  Ghsfj.  DaUij  Herald,  Aug., 
1889),  Lord  Young  would  not  allow  the  case  to  go  to  the  jury  and 
discharged  the  prisoner,  as  delirium  tremens  was  insanity  and  there 
was  no  criminal  intention.  According  to  Justice  Wright  (Reg.  v. 
Littlewood,  Leeds  Ass.,  Dec,  1892)  the  post-paroxysmal  mania  of 
periodic  inebriety  absolves,  and  this  ruling  was  followed  by  a  verdict 
of  acquittal  as  insane.     Justice  Collins  (Reg.  v,  Pugh,  Staff,  Chron., 
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*J^xUy  30tli,  1892)  said  that  drunkeiuiess  might  negative  criminal  in- 
"^i^Jit,  and  the  prisoner,  who  was  accused  of  couspiriug  to  comiuit 
suicide  with  a  woman  who  waa  found  drowned,  wiiw  thei-efore  acv 
emitted.    In  1893  (Reg,  t\  Gemmell,  Glu«g,  High  Court,  Jul^ ,  18i>3) 
a  jiriaoner  on  a  charge  of  mui*der  was  acquitted  as  having  been  in- 
sane, though  there  was  no  delirium  tremens  but  Himi>ly  acute  alco- 
holic insanity,  his  mental  soundneaa  having  been  i-egaineil  after  a 
•  week's  alistinence  in  prison.     The  writer  sees,  in  this  remarkable  evo- 
lution of  a  growing  recognition  by  judges  and  juries  of  the  diseased 
mentzd  state  of  many  dninkards,  the  approaching  of  the  time  when 
all  intoxication  (unless  voluntarily  induced  for  the  purpose  of  anes- 
thetic **  nerve'*  to  commit  a  crime),  whether  temporary  or  |>ermanent, 
will  absolve,  and  when  a  like  validity  will  be  accorded  to  a  plea  of 

■  inebriety  (the  disease  of  narcomania)  apart  from  intoxication  at  the 
moment  of  the  committal  of  the  crime. 


Civil  Law. 

iThe  evidence  of  an  intoxicated  jierson  is  not  received,  but  his  evi- 
dence can  be  taken  on  return  to  sobriety.  The  writer  holds  further 
that»  even  in  temi>erate  iutervals,  the  testimony  of  some  dise^ised  in- 
ebriates is  unreliable.  His  evidence  to  this  effect  has  been  received 
and  acted  upon  to  the  l:enefit  of  the  accused  in  several  cAses.  In 
[laud  ix)}ifcH8wn  when  the  |)er8on  was  intoxicated,  if  no  inducement 
held  out,  is  valid;  in  Sct>tlaud  invalid  (Best,  "Prin.  Law  of 
Evid.,"  7th  ed,,  Lond,,  188:3,  p.  479,  g  5*29;  Dickson,  "Treatise  on 
.the  Law  of  Evidence  in  Scotland,"  1887,  I,,  226,  ^  316). 

Tesiamentat'tf  Capacity, — In  Scotland  wills  made  during  intoxica- 
tion have  lieen  reduced,  generally  on  proof  of  fraud  or  circumvention; 
but  on  the  ground  of  extreme  facility  from  intoxication-addiction, 
there  have  been  two  reductions  in  1752  and  1828  (Erskine,  Insti- 
tntt's.  V.  I.,  b,  iii.,  t  i.  and  note  g  16,  p.  584,  Ed.  1888).  Justice  Butt 
in  Enghmd,  in  181;)1  (Morgan  and  another  r.  Kitchen,  Prob.  and  Div. 
High  Court,  Lond.,  Feb.  3<1, 1891)  pronounced  against  a  later  will  of 
1887  and  in  favor  of  a  fonner  will  of  1886,  on  the  ground  tlnit  tlie 
testat^ir  had  (thougli  not  intoxicjited  when  he  made  the  secoml  dis- 
position) become  after  the  earlier  date  mentally  iuc4i|>acitiite<l  after 
fnypient  (not  intoxicatitm  but)  "taking  his  drops,*'  and  after  deli- 
rium tremens.  Contnuts  executed  during  intoxication  are  voidable 
(Stephen.  Comm.,  v.  11.,  p.  70,  11th  ed.).  Intoxication  and  inca- 
jmcity  hatl  been  held  to  be  necessarily  complete  till  the  case  of  Tyler 
,1?.  Maxwell  (Court  of  Session,  Edinburgh,  1st  Nov.,  1892,  vule 
HI  of  the  following  day),  when   Lord  Wellwood  ruled  that 
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the  defensive  plea  of  intoxication  Laving  to  be  total,  though  true  in  a 
sense,  did  not  mean  total  disablement  by  drink.  This  was  an  action 
for  the  recovery  of  X5,000,  the  amoimt  of  a  check  drawn  when  the 
drawer  was  so  intoxicated  and  stupid  that  he  had  to  be  put  to  bed. 
The  action  failed.  Attestation  is  invalid  if  done  by  a  drunk  attestor, 
though  as  in  other  acts  the  presumption  is  in  favor  of  validity.  In  a 
trial  reported  in  the  London  Time^  of  August  1st,  1892,  in  a  case  of  an 
inebriate  father  appealing  against  a  judgment  of  the  Canadian  courts 
which  took  away  his  paternal  rights  over  a  son  under  twelve,  the 
judicial  committee  of  the  privy  council  decided  that  habitual  drunk- 
enness invalidated  the  pcitna  potestas. 

Relation  of  Inebriety  to  Insurance. 

All  companies  reject  the  lives  of  inebriates,  but  the  practice  varies 
as  regards  ex-drunkards.  Some  ofl&ces  refuse  all  such  applications, 
others  receive  them  on  increased  premiums.  Especially  with  ex- 
alcoholics,  i>ermanent  lesions  shorten  life,  but  with  ex-opiumists  there 
is  less  and  not  so  permanent  organic  injury .  The  writer  estimates  that 
there  are  at  least  600,000  reformed  dninkards  in  the  world,  and 
thinks  they  are  generally  insurable  lives,  provided  there  is  a  mini- 
mum probationary  i)eriod  of  entire  abstention.  This  sliould  be  two 
years  for  every  year  of  alcoholic  drunkenness  if  the  addiction  has  not 
been  for  more  than  two  years,  and  one  and  one-half  years  if  over  two 
years.  Ex-oinumists  might  have  one  and  one-half  years  of  i)robation 
for  one  yearns  addiction,  three  for  two  veai-s,  and  thereafter  six  months 
for  every  two  years  of  indulgence.  All  applicants  should  be  under 
forty-five.  There  is  considerable  difference  of  opinion  as  to  the 
healthfulness  or  otherwise  of  opium-taking ;  but  the  writer  can  come 
to  no  other  conclusion  than  that  the  evidence  and  the  facta  are  on  the 
whole  against  opium.  Chloral  and  chlorodyne  should  be  ranked 
with  opium,  but  chloroform  and  ether  with  alcohol.  There  should 
also  be  loading  of  the  premium.  This  might  be,  to  ex-alcoliolics 
after  not  more  than  five  years'  addiction,  an  additional  promium  for 
three  years  older,  with  half  a  year's  extra  premium  for  each  addi- 
tional year  of  indulgence;  and  to  ex-opiomaniacs,  aftf>r  two  years  of 
abstention,  the  premium  might  be  payable  if  assuring  at  two  years 
greater  age,  with  a  loading  of  six  months  for  every  two  years  more 
of  addiction.  Other  individual  and  inherited  idiosyncrasies  would 
have  to  be  taken  into  account.  Mattison's  proposal  of  forfeiture 
(with  of  course  surrender  value)  on  relapse  is  worth  consideration. 
Orothers  reports  great  loss  to  insurance  offices  from  the  insurance  of 
lives,  bad  through  narcomania  ("  Relations  of  Life  Insurance  to  In- 
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ebriety."  Jonnial  of  the  Ainmtyin  Medical  Aamctatio})) .  The  writer 
has  eBtimated  that  Id  the  United  Kingdom  tiie  premntiire  yearly 
ftvenige  of  lik'oholit*  mortality  (.'(nflpriHee  40,(M.I0  deaths  directly  from 
perscmal  intern i)eraDce,  a^nd  80,01  JU  indirectly  from  the  inteiuperance 
of  other  i»ersons. 
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SHOCK  AND  COLLAPSE. 
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NEW  YORK. 


SllOC  K  AND  COLLAPSE. 


Ihcx^k,  as  iiBeil  in  a  mf»flical  or  surgical  senflp,  expreBBea  a  condi- 
tion of  suildeu  aud  more  or  less  profouud  depres«ion  of  the  viUl 
powers,  the  result  of  bodily  injury.  It  may  vary  in  degree  from  the 
slightest  mental  |»erturhatioia  to  aD  extreme  prostration  that  may  end 
in  dejith.  For  convenience  of  clinical  distinction  shriek  is  usually 
described  under  one  of  two  forms,  the  first,  the  ordinary  one,  eihi bit- 
ing the  [dienoraena  of  torpidity,  and  the  other  those  of  excitement. 
The  former  is  styled  shock  pro|>ei'  or  torpid  shock*  the  hitter  shock 
with  excitement  or  ei^thistic  shock. 


Symptoms. 

The  symptoms  of  shock  proper,  or  torpid  shcx^k,  are  striking  and 
characteristic.  In  a  typical  wise  the  cHuicid  |>icture  presented  is  one 
in  which  all  the  nervous  energies  are  l)euumbe<l,  ajid  all  the  vital 
forces  wellnigh  exhausted.  The  patient  appears  to  lie  stunned  into 
an  insensibility  to  all  ordinary  external  imjiressions.  Exhaustion  is 
stjimpeil  on  every  feature  and  is  manifest  in  ©very  function.  The 
expression  is  jinxious  without  animation,  the  face  pinched,  longi- 
tudinally furrowed,  and  of  ashen  paleness ;  the  lips  are  drawn  and  have 
a  striking  pallor,  the  nails  are  blue,  and  the  skin  of  the  general  stir* 
fa4"e.  but  particularly  that  of  the  face  and  Viands,  is  covered  with  a 
cohl  iM.'adetl  sweat.  The  eyes  Imve  a  meaningless,  glassy,  stiiring  ex- 
pression,  are  partially  upturned  under  tlie  droo[ung  upi>er  lids,  the 
mpilsare  generally  dilated  and  sluggish,  and  the  s* R-ke tsar* Mia rkene<l 
id  sunken.  Vomiting,  although  variable  as  to  time,  is  quite  con- 
stamt  in  occurrence.  Deglutition  is  difficult  or  temporarily  alx>lished. 
The  pulse  is  weak,  fi-ecjuent.  irregular,  and  thready,  and  in  severe 
CJU44.VS  can  scarcely  be  counted.  T]w  tempemture  is  lowered  l)eluw 
its  normal  standard  and  registem  even  in  the  rectum  ^-SB""  F. 
Erichsen  found  it  sevornl  times  Iw^Jow  95'^  F.  in  the  mouth  and  axilla, 
and  remarks  that  in  fatjd  cases  there  may  be  a  fall  of  as  much  as  six 
degreee,  Wagstjiffe  cites  one  can©  of  out  thrt>at  which  eventuaDy  re- 
oovered,   in  which  the  temperature  was  01.2    F.      The  latter  was 
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iloiibtleas,  as  he  intimates,  due  more  directly  to  the  hemorrhage  than 
to  shock.  The  roBjjinitions  are  slow,  Bhallow,  aighiug,  and  feeble, 
the  Dostrils  dilated  aud  *|uiveriiig,  the  voice  weak,  low,  and  hoame, 
ciuestions  being  answered  after  much  hesitation  and  with  evident 
efiVjrt  to  overcome  a  juissive,  resigned,  aud  abnost  helnless  apathy. 
With  all  this  the  mental  couacioiisneaa  may  be  uoelouded.  Little  if 
any  pain  is  comjflained  of,  aud  iu  grave  cases  all  8n!)jective  sensa- 
tions are  abolished.  The  museuhir  system  is  relaxed  and  voluntjiry 
movements  are  seldom  made.  The  s]>hiucterH  may  be  temporarily 
paralvzed,  or  nccasionally  there  may  be  retention  of  urine, 

♦These  general  symptoms  an^  modified  in  the  other  well-recoguized 
type  of  shock,  which  is  term*id  by  Travers  "  prostTatiou  (or  shock) 
with  excitement."  Instead  of  lying  fjuietly  upon  his  back  aud  mani- 
festing an  indifference  to  his  surronudings,  the  patient  tosse^i  about 
iu  a  puriioseless  manner,  rolls  from  side  to  side,  twists  his  liody  as 
if  in  extreme  agony,  shouts  for  help  as  if  in  frantic  despair,  and 
comi>lains  of  fearful  ni>pression  aud  impending  suffocation.  The 
consciousness  is  clear,  but  is  entirely  i>reoccupied  iu  frautic  efforts  to 
escape  the  impending  doom.  The  face  may  even  be  flushed  instea^l 
of  beiug  pale,  and  the  eyes  may  have  a  peculiar  wild,  focusless,  and 
**  ftur  off"  look.  The  pulse  aud  respiration  show  no  marked  diU'er- 
ences  as  compared  with  the  ordinary  or  **  torpid"  form  of  shock. 
There  is  a  burning  thirst  present,  and  all  fluids  offered  are  swallowed 
with  panting  eagerness,  only  to  be  almost  immediately  vomited. 

The  jactitaticm  gives  w^ay  in  its  turn  to  tremoi-s  and  tonic  spasms 
of  tlin  mu.scles  of  the  arms,  legs,  and  body,  aud  to  hiccough.  Tu  the 
snatches  of  exhausted  sleep  there  is  restless  twitching,  with  incohe- 
rency  until  active  delirium,  interrupted  comatose  apathy,  clammy 
]»rTspiration,  convulsion,  exhaustion,  and  death  supervene.  During 
all  this  ordeal  the  sufferer  does  not  complain  of  pain,  although  he 
gives  evidence  of  l>eing  utterly  prostrated  by  an  "  indescribable  sense 
of  bod  i  1  \'  a  ugu  i  sh . " 

Altliough  these  two  forms  present  very  marked  differences,  they, 
in  all  i)rohability  are  due  to  the  same  general  cause,  operating  undei 
different  aud  modified  conditions,  depending  upon  the  degree  and 
nature  of  the  injury  inflicted.  In  fact  under  certain  circumstances 
of  hfibit,  temperament,  aud  vitality  the  symptoms  of  one  state  may 
merge  into  those  of  the  other,  being  more  or  less  modified  Ijy  different 
resisting  or  retaliatory  influences  in  the  individual.  Generally,  how- 
ever, the  shock  of  excitement  occurs  in  cAses  of  severe  and  extensive 
burns,  of  exhausting  h*-mon4iages,  of  exlensi%'e  crushing  injuries, 
ftud  in  persons  who  have  been  addicted  to  iutempenite  habits. 

The  phenomena  of  absolute  exhaustion  so  strikingly  manifest  in 
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tins  fortunately  rare  class  of  cases  has  been  considered  by  Travers  to 
he  due  to  a  ntfite  of  hyper-<»xcitability.  Horsley  subseriboH  to  tLis 
view  and  refers  t*J  the  conditifm  as  one  of  "atonic  hyper-exeitability 
of  the  nerve  centres/'  He,  however,  wishes  it  to  be  remendx^itnl 
•*  that  there  in  almost  invariably  an  oi)en  wound,  and  always  some 
extravasation  of  blood,  so  that  the  iK*8sibiHty  of  the  sympt^jms  b-inj; 
doe  to  pyogenic  absorption  never  being  absent,  the  question  of  its 
true  pathology  must  W  left  entirely  open/' 

Irrtijuhtr  iiml  Modijivd  Formes  of  Shm'k. — ^The  other  vaneties  of 
shock  descriljed  by  different  writers  can  either  lie  classed  elinically 
under  one  or  other  of  the  above  forms,  or  are  examples  of  conditinim 
with  which  pure  shock  in  itself  hius  nothing  to  do.  A  cardimd 
point  to  bear  in  mind  in  estimating  such  distinctions  is  the  progress- 
ive tendency  of  reaction  when  the  latter  is  once  fairly  started.  The 
general  rule  is  to  have  one  reac:tiou  for  a  given  injury,  the  uUimate 
result  l>eing  either  recovery  on  the  one  hand  or  death  on  the  other. 

If  the  original  cause  of  shcK'k  is  pei-sistent,  i*eaction  may  Im?  irreg- 
ular, imperfect,  or  interrupted,  but  we  have  no  right  to  conclude  that 
shock  as  such  can  repeat  itself  when  once  the  periotl  of  ordinary 
reaction  has  passed,  unless  tliere  are  extra  or  independent  reasons 
for  the  same,  in  the  shai>e  of  fresh  injuries  and  the  like.  Ulien  the 
patient  has  once  recovered  from  shock  he  has,  so  to  speak,  s^iuared 
his  aiTount  with  the  particular  injury  causing  it.  If  after  an  inten'al 
of  a  day  or  two  or  more  of  aiiparently  established  convalescence  he 
is  again  prostrated,  his  condition  is  not  due  to  Heronihntj  nhiKk  from 
the  tranmatiHm,  but  to  the  impression  of  some  additional  or  conse- 
<|uent  pathological  process.  Thus  the  symptoms  that  were  formerly 
supposed  to  belong  to  secondary  shock  are  now  associated  either 
with  the  well- recognized  phenonjeua  of  fat  embolism,  or  those  of 
septic  infection,  or  both.  In  l>otb  instances  the  invasion  is  as  sud- 
den and  effective  as  that  of  pure  shock,  but  in  each  the  lines  of  causa- 
tive distin(*tion  an:\  aa  we  shall  see  further  on,  sufficiently 
manif€*st. 

The  tfixttlitmM  form  of  shock  as  described  by  Gross,  in  which  the 
patient  manifests  a  hoiiefuluess  ont  of  nil  proiK>rtion  to  the  gravity 
nf  thi'  injury,  and  is,  sulijtxHively  sjH^aking,  in  a  comparaitively  com- 
fortable condition  for  hours  after  the  accident*  is  to  all  intents  and 
punioses  an  instance  of  that  com|det>e  exhaustion  of  the  spinal  re- 
tlex<^  which  cause  them  to  1»e  al)so]utely  irresponsive  U>  any  irrita- 
tion, while  tlie  cerebral  centres  are  unaffected.  Aa  might  be  rea- 
aonably  inferred,  such  cases  usually  terminate  fatally  with  little  or  no 
ttUempt  at  reaction. 

The  local  shock  doscribeil  by  Pir«>goff,  Qussenbauer,  Groeningen, 


144 


SHKADY — SHOCK   ANB  COLLAPSE. 


and  othorfl  is  simply  an  example  of  rpstricted  peripheral  reflex  paral- 
ysis, ami  imiUtA?H  on  a  smaller  scale  the  symptoms  that  belong  to 
the  more  general  coiiditiun. 

DiBTDfCTioN  Betaveen  Huoc>k  akd  Collapse. 

Colliipse  and  shock  are  so  often  employ eti  by  many  anthors  hh 
synonymous  terms  tliat  it  would  appear  almost  like  an  inn*ivation  to 
suKKe'^^t  any  change  in  their  applii:atiou  to  separate  and  dintinet  con- 
ditionH.  Ill  current  literature,  however,  there  \h  a  dispfwitiou  to 
make  them  in^iro  nearly  correHpond  with  a  difft^rence  of  meaning 
whieh  their  re^peetive  detinitioiis  wouhl  imply,  Tl»u«  writers  now- 
adays Bpeak  of  collapse  as  an  overwhelming  prosti'ation  that  brings 
the  patient  either  to  the  verge  of  dissolution  or  ilirectly  to  death  itself. 
Bhock  may  lie  the  precursor  of  collapse,  but  the  latter  is  always  an 
extreme  degree  of  the  former  and  the  usual  forerunner  of  dissolution. 
It  wttuid  then  be  eminently  in  keei»iug  with  Hie  resfjective  meaning 
of  the  terms  to  say  that  a  patient  passed  through  the  ditiereut  grades 
of  shock  to  the  extreme  and  often  final  one  of  collapse.  It  would 
also  appear  to  lie  more  reasonable  and  convenient,  and  raoi-e  in  ae- 
cordance  with  general  usage,  to  associate  whock  with  ordinary  ti*an* 
matism,  and  collapse  witli  the  more  or  less  sudden  prostration 
occurring  in  cases  nf»t  strictly  surgical,  or  rather  those  that  come 
more  directly  undpr  the  care  of  the  physician.  Good  instances  of 
the  latter  would  be  severe  internal  hemorrhages  from  aneurisms, 
from  rupture  in  erttipic  pregnancy,  autl  the  like»  perfr»ration  of  the 
intestine  during  typhoid  fever,  jierfuratiim  <if  the  sttunaeli  by  gastric 
nicer,  poisoning  by  irritating  or  paralyzing  drugs,  and  the  internal 
discharge  of  alulominal  or  pelvic  aliscesses.  Collapse  also  conveys 
the  idea  of  extreme  weakness  combined  with  ]>rostration,  and  is 
particuhirly  applicable  to  those  cases  that  present  the  mixed  condi- 
tions of  shock  from  injury  and  syncope  frcmi  the  hemoiThage. 


Causes. 

In  estimating  the  degrees  of  shock  it  is  necessary  to  take  into  ac- 
count the  character  of  the  causative  influences  upon  which  they  de- 
l^eud.  The  more  severe  and  extensive  the  injury  and  the  nearer  it  is  to 
a  nerve  centre  the  greater  the  prostration  and  the  longer  its  continu- 
ance. The  same  may  be  said  when  any  iiiiportaut  viscus  is  impli- 
cated, and  when  a  large  joint  is  frush^d,  or  f^xtensive  lacerations  of  soft 
parts  occur,  involving  large  nerve  trunks.  Extensive  superficial 
burns  by  fire  or  steam  are  also  attended  with  et|ually  grave  symp- 
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toms.  It  ia  a  well-recogDized  fact  in  surgical  experience  that  the 
neiirer  an  amputation  api:»roache8  the  trunk  the  greater  the  danger. 
This  is  particularly  the  case  in  amputations  or  injuries  of  the  lower 
extremities.  The  same  rule  api)IieH  in  a  still  greater  degree  when 
the  trunk  itself  is  severely  injured. 

Different  regiona  and  organs  of  the  body  are  peculiarly  resentful 
of  traunjutism.  Blows  on  the  epigfistrium  have  resulted  in  instant 
death*  while  a  greater  or  lea«  degree  of  nliock  ia  common  in  injuries 
of  the  breaaL  The  slight^^sfc  contusitjn  of  the  U»Hticle  produces  nausea 
and  syncope,  while  crushing  of  the  organ,  as  stated  by  Fisclier,  has 
been  followed  by  severe  shock  lasting  for  hours  and  finally  terminat- 
ing in  detith.  Blows  on  the  neck  are  also  follo\ve<l  by  sudden  and 
alarming  prostration.  In  some  resitects  the  effects  are  so  similar  to 
those  produced  by  concussion  of  the  brain  thftt  a  similar  name  is 
given  to  the  phenomena  induced,  and  the  symptoms  are  generally 
de8cril>ed  as  associated  with  ''concussion  of  the  hirynx.**  Generally 
added  to  tliis  form  is  a  greater  or  less  degree  of  insensibility,  possi-. 
bly  due  t<:>  the  indirect  transmission  of  force  to  the  brain  and  consti- 
tuting the  "  kntx»k-out "  blow  of  the  pugilist.  Fischer  believes  that 
a  paralysis  of  the  glottis  is  thereby  prmiuced  through  a  powerful 
impression  of  the  symjiathetic  plexus,  inducing  cerebral  antemia. 
Injuries  of  the  chest  not  involving  tlie  heart  or  larger  vessels  are 
not  followed  by  as  much  shock  as  similar  ones  inflicted  upon  the  al> 
dominal  regions.     This  is  particularly  the  casein  gunshot  wounds. 

The  influences  of  division  of  certain  tissues  during  surgical  opera- 
tions are  quite  marked  in  the  priKluctiou  of  shock.  The  cutting 
of  large  nerves  during  an  amputation  is  attended  with  lowering 
of  the  fonM>  of  tlie  pulse  beat  and  depression  in  animal  temjx^rature. 
Erichsen  alludes  to  the  same  sinking  of  the  pulse  during  section  of  the 
8|)ermatic  cord  in  castration.  Pirogoff^  Ijefore  the  days  of  anaesthesia, 
saw  two  men  die  on  the  operating-table  from  shock  the  instant  the 
thigh-lwmo  was  sawn  through  for  am|iutation.  Jordan  noticed 
similarly  striking  effects  on  the  pulse  and  a  hiwering  of  temi>crature 
of  i'^  F.  in  section  of  iKmcs.  In  commenting  on  thi^e  phenomena,  so 
cmiously  associated  with  l>one  injtiry,  Horsley  concludes  that  they 
are  not  very  c<vmprehensible  excejit  on  the  assumption  that  it  is  the 
mode  of  injury  which  wholly  dt^termines  the  efll'ect,  imismuch  as 
the  bone  itself  is  not  sensitive  unless  tho  section  be  can*ietl  through 
it  near  the  point  of  entrance  intfi  the  marrow  of  the  nen*e  tnink 
supplying  it*  In  oi>erations  for  necrosis,  however,  shock  is  of  no 
moment.  Pi>ssibly  the  previous  chronic  condition  of  the  disease  in 
the  bone  develoi>s  a  tolerance  simibn  b»  that  in  other  tissues  of  the 
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It  has  also  been  frefiueiitly  noticed  that  all  operationR  upon  the 
genito-urinary  apparatus,  and  upon  the  perioeal  and  anal  regioEs  are 
liable  to  produce  shock  apparently  out  of  all  proportion  to  the  magni- 
tude or  extent  of  the  wound.  The  mere  passage  of  a  caihetor  for 
urinary  exploration  may  be  autlitnent  t<>  cause  syncope.  The  reasons 
for  this  apparent  susceptibility  are  the  violent  stirnuhition  of  sensory 
peripheral  nerves  supplying  the  parts  involved  in  the  operation  or 
injury^  and  their  direct  connection  with  the  himbar  enlargement 
of  the  spinal  cord.  A  similar  exijlfuiation  applies  to  all  other 
hypersenaitive  parts  of  the  body.  The  involvement  of  the  trigeminus 
nerve  in  the  oiieration  of  estirf)ation  of  the  upper  jaw  is  attended  by 
verv^  severe  shfxjk,  and  not  infrequently  the  rasping  of  the  deeper 
parts  of  the  wound  and  the  consequent  laceration  of  the  numerous 
sensitive  nerve  filaments  in  over-zealous  efforts  to  remove  all  sus|>icion 
of  malignant  disease,  turn  the  scale  against  the  patient.  "It  is 
recognized,"  says  Cheever,  "that  long-continued  and  large  dissec- 
tions on  the  front  and  sides  of  the  neck  are  especially  fatal,"  and  for 
the  same  reasons. 

In  the  exposure  of  abdominal  or  thoracic  viscera  the  possibility 
of  inducing  severe  shock  is  always  before  the  mind  of  the  surgeon. 
Hence  operations  on  such  parts  are  performed  as  exjieditiously  as  is 
consistent  with  thoroughness. 

The  longer  the  operation  the  greater  the  danger  of  prostration  in 
consequence.  It  is  much  better  to  divide  a  grave  operation  into 
different  stages  than  for  the  sake  of  convenience*  or  time-saving  to 
do  everything  at  one  sitting.  The  advantages  of  such  a  line  of  jiro- 
cedure  are  numerous  enough  to  estjiblish  the  principle.  In  fact,  by 
following  out  such  a  judicious  division  of  labor  and  con.serv*atively 
interrupted  extension  of  time,  ofjerations  which  were  formerly  at- 
tended with  high  rates  of  mortality  have  liecome  coniparatively  suc- 
cessful and  reasonably  safe.  Directly  and  dangerously  antagonistic 
to  such  views  are  such  as  have  lately  lieen  advocated  by  sui^eons  who 
apparently  pride  themselves  upon  the  number  of  different  operations 
they  can  perform  in  a  single  seance  upon  one  patient.  Such  pro- 
cedures are  wrong  in  i>riuciplo  and  rejjrehensible  in  practice. 

The  modem  methoils  of  o]>erating,  as  compared  with  those  before 
the  days  of  ana:»8thosia  and  asepsis,  have  an  undoubted  tendency 
in  inviting  shock.  "The  old  method.*'  says  Cheever,  **wa8  a  matter 
of  minutes;  now  it  is  one  of  hours."  Not  only  the  tedious  and 
elaborate  operations  of  the  jiresent  day  are  made  possible,  but  the 
complicated  suturing,  prolonged  exposure  of  w^ounds,  chilling  of  the 
patient,  and  multitudinous  dressings  consume  so  much  time  that 
what  we  may  gain  in  accuracy  in  on©  way  we  lose  in  safety  in 
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another.  Too  often  during  a  lengthy  and  dangerous  operation  re- 
oeesea  are  taken  to  revive  the  patient,  and  combat  the  successive 
shocks  due  to  unnecessary  fuBsiness  in  technique,  in  order  that  the 
patient  may  accommodatingly  escape  death  upou  the  table. 

The  ((uestion  of  operating  or  not  during  shmrk  is  one  deserving 
of  consideration  in  this  connection.  On  general  principles  tlie  rule 
is  to  wait  until  the  immediate  eflfects  of  the  shock  have  disai>iieared, 
otherwise  we  add  to  the  existing  prostration  by  the  infliction  of 
anotiier  blow,  Guthrie's  advice  to  postj»one  oi»6ratiou  until  the  sen- 
sation of  pain  returneil  was  in  the  direction  of  safety.  But,  liett^^r 
still,  it  is  always  desirable  when  possible  to  be  sure  that  reaction  is 
fairly  estiiblished.  If  on  account  of  extensive  lacerations  of  the  soft 
parts  involving  important  sensitive  nerves  it  is  imiM58si]»le  to  secure 
reaction,  or  in  other  words  the  presence  of  the  severe  imtation  is 
itself  a  continued  contriViution  to  the  shock,  a  choice  must  be  made 
between  the  two  evils  by  taking  the  lesser  one  of  immediate  opera- 
tion. Under  such  circumstance  reaction  is  oftentimes  sf)eedily 
obtained.  In  other  cases,  such  as  hemnrrhage,  strangulated  hernia, 
and  impending  suffocation,  in  which  the  shock  is  naturally  pr^igres- 
sive,  every  possible  risk  must  be  taken  in  the  direction  of  relief  by 
immediate  ojierative  iinxedure. 

The  influence  of  aniesthesia  in  intensifying  shook  or  in  directly 
inducing  it  cnu  l>e  prof)erly  considered  in  its  relations  to  this  part  of 
our  subject.  When  an  operation  during  shock  is  rendered  necessary, 
in  accordance  with  circumstances  previously  noted,  amesthetics  must 
be  administered  with  great  care,  Esjiecially  does  this  injunction 
apply  to  chloroform.  Although  many  experienceil  oj>erators  jirefer 
chloroform  on  account  of  the  readiness  with  whi<*h  it  produc*es  its 
effects*  and  the  small  quantity  refjuired,  the  weight  of  evidence  is 
decideiUy  in  favor  of  ether  as  the  safer  agent.  The  primary  effect  of 
the  latter  l>eing  stimulating  to  the  heart  is  a  strong  argument  in  its 
favor,  although,  as  Mansell-Moullin  justly  remarks,  in  the  ordinary 
metht^ls  of  its  administration  the  supi>ly  of  oxygen  to  the  jiatient  ia 
too  much  interfered  with.  This  objection  can  bo  overcome,  however, 
by  administering  the  ether  with  a  reasonably  plentiful  supply  of 
fresh  air,  at  least  until  primary  anjesthesia  is  inducetl  Oftentimes 
tlie  latter  will  be  all  that  will  be  re^iuired  to  complete  the  necessary 
operation. 

When  we  recoiled  that  pain  is  a  potent  cause  of  shock  and  may 
in  some  instancas  prove  mortal  in  itself,  the  necessity  of  anicsthesia 
in  these  cases  cannot  be  questioned.  Its  ability  Ui  alK>lish  ]min 
establishes  in  so  far  its  value  in  controlling  shock.  Further  than 
this  also,  when  on  account  of  the  exhaustion  of  the  nerv6-centrea» 
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pain  is  no  longer  i)erceptible,  ansesthesia  may  be  of  great  benefit,  for 
a  time  at  least,  in  protecting  the  patient  from  the  effects  of  the  in- 
creased i)eripheral  irritation,  of  a  surgical  operation  of  emergency. 

Warren  says  on  this  point  that  the  reason  why  antesthesia  has 
served  to  lessen  shock  after  operations  is  probably  that  the  nerve 
centres  are  thus  protected  to  a  certain  extent  from  powerful  irrita- 
tions from  without  rather  than  the  mere  absence  of  pain. 

There  are  some  writers,  Le  Gros  among  the  rest,  who  believe  that 
the  shock  of  pain  is  overestimated,  as  almost  continued  pain  is  com- 
patible with  protracted  life.  But  there  is  a  great  difference  between 
the  gradually  developed  tolerance  of  pain  and  the  shock  of  its  sudden 
infliction.  The  two  cases  ai*e  by  no  means  parallel  for  comparison 
of  results. 

Whatever  may  be  said  in  favor  of  short  ojierations  in  their  rela- 
tions with  shock  may  also  apply  to  short  ansesthesia.  It  may  be 
safely  said  that  prolonged  anaBsthesia  always  contributes  to  shock. 
Even  sulphuric  ether,  which  at  the  beginning  of  an  operation  is  a 
marked  stimulant,  soon  becomes  an  equally  pronounced  depressant. 
Much  importance  is  attached  to  the  primary  effect  of  etherization. 
In  cases  of  shock  in  which  it  is  doubtful  whether  or  not  the  patient 
has  reacted  sufficiently  to  l>ear  the  operation,  Dr.  Nancrede  is  in  the 
habit  of  employing  what  he  calls  the  "ether  test."  "Everything 
being  prepared  for  the  operation,  a  little  ether  is  administered.  If 
this  is  followed  by  improvement  of  the  respiration  and  pulse,  the 
patient  will  invariably  stand  the  shock  of  the  operation,  but  if  the 
respirations  rapidly  increase  and  the  pulse  runs  up  like  a  flash,  I 
remove  the  ether;  these  patients  never  react." 

In  referring  to  the  relatively  depressing  effects  of  ether  and 
chloroform  in  inducing  shock  or  in  contributing  to  it,  Dr.  B.  A. 
Watson  mentions  the  curious  and  significant  fact  that  after  the  use 
of  either  anaesthetic  for  more  than  an  hour  or  an  hour  and  a  half  the 
bodily  temperature  begins  to  fall  and  continues  to  do  so  quite 
rapidly.  This  is,  according  to  his  observation,  more  marked  with 
chloroform  than  with  ether.  Another  difference  is  that  after  the 
discontinuance  of  ana3sthesia  the  temperature  after  ether  becomes 
noiinal  within  an  hour  or  so,  while  after  chloroform  sometimes 
twenty-four  hours  are  required.  Bearing  on  the  same  point,  Savory 
states  that  in  cases  of  forced  operations  during  shock,  he  has  more 
than  once  watched  the  feeble  and  irregular  pulse  altogether  disappear 
as  chloroform  was  inhaled  and  revive  again  when  it  was  discon- 
tinued. 

Railroad  accidents  in  their  influence  ux>on  shock  form  almost  a 
class  by  themselves.     There  are  many  factors  to  take  into  account  in 
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estimatiDg  the  effect  of  such  iDJuries.  They  are  iDflicted  with  great 
force  *iud  suddenness ;  the  victim  is  violently  wrenched  and  oftentimes 
projected  in  the  air,  abiding  the  effects  of  a  fall  to  the  original  acci- 
dent; he  is  not  infrequently  burned,  scalded,  or  buried  in  the  wreck, 
exposed  to  inclemencies  of  the  weather,  and  suffers  from  a  mental 
proHtration  which  is  in  accord  with  the  horror  of  the  surroundings. 
Under  such  circumstances  the  shix-k  is  proportionately  profound  and 
reaction  is  usually  slow*  In  such  cases,  where  no  apparent  injury  is 
inflicted  and  when  the  patient  is  merely  jarred  or  contused^  there 
appears  days  aftenvard  a  series  of  symptoms  due,  as  Mansell- 
Monllin  says,  t<i  fright  combine<l  with  extensive  sprains  and  contu- 
sions, which  are  im^idious  in  their  appearance  and  ominous  in  their 
signilicAnce.     He  thus  describes  these  crises; 

"After  the  accident  the  jiatient  who  has  sustained  no  apparent 
boilih  hurt  (and  this  seems  to  l>e  essential),  appears  perfectly  cjilm 
and  unaffected — often  uuiiaturally  so — congratulating  himself  on  his 
escape;  his  color  is  goo^l;  pulse  quiet;  respiration  tranquil;  there 
seems  nothing  wrong.  But  at  night  there  comes  an  inability  to 
sleep^  and  a  tendency  t<j  Ijecome  feverish;  the  pulse  liecomes  quicker 
and  softer;  the  eye  bright  and  restless;  the  extremities  cool;  and 
even  within  the  space  of  three  or  four  days,  persistent  vomiting  and 
exhaustion,  ninning  on  to  coma,  may  sui^ervene.  More  frec^uently 
the  time  occupied  is  much  longer,  and  there  follows  a  condition  which 
has  l)een  variously  called,  for  want  of  a  better  name,  hysteria  or 
hy  po<!hondriasis. '' 

These  cases  might  l>e  classed  witli  those  usually  designated  as 
concussion  of  the  spine.  They  appe^ir,  in  certain  re^}>ects  at  Iwist,  U* 
resemble  cerebral  concussion  in  the  mixed  conditions  of  shock  and 
direct  injnry  t<»  the  nervous  centre.  The  more  or  less  perumnent 
disability  which  oftentimes  results  gives  a  very  plausible  complexion 
to  such  a  probability.  By  some  observers  it  is  supposed  that  there 
is  s«>me  permanent  alteration  in  one  of  more  of  the  spinal  centres 
which  results  in  ct)niirmed  neurasthenia.  Erichsen  was  inclined  to 
Vit^Heve  that  this  condition,  <iesignated  as  "railway  spine/'  was  due  to 
spinal  anipmia.  Other  observers  believe  the  lesions  to  l>e  mt»8tly 
iiiHnmmatory  in  chara<*ter,  the  results  of  ashiwly  progressing  cerebro- 
spinal meningitis.  In  the  fomier  view  Me  must  rely  upon  clinical 
evidence  only»  while  in  the  latter  we  liave  a<'tual  demonstration  of 
antopsical  changes.  Peter  Hr>o<l  believes  that  railroad  injuries  have 
a  fitJOcial  influence  in  developing  subsequent  cardiac  weakness. 

Penetrating  wr>nn<ls  of  the  alnlomiual  viscera,  ^nth  or  without 
mmpo  of  irri tiding  fluid  into  the  jteritoneal  cavity  and  all  cases  of  in- 
strangulatiou  are,  as  a  rale,  followed  by  severe  shock.     The 
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inteetiDeB  are  particularly  obnoxious  to  injury  and  promptly  resent 
it  in  a  special  train  of  symptoms  associated  with  thoee  of  shock  pro- 
per. Good  re&soBS  for  this  sensitiveness  are  found  in  the  rich 
supply  of  nerves  from  the  sympathetic  system  and  the  numerous 
important  nervous  ganglia  of  the  abdomen.  From  the  nature  and 
surrounding  conditions  of  the  accidents  protlucing  direct  injury  or 
causing  strangulation,  the  symptoms  of  shock  are  necessarily  pro- 
gressive, and  death  from  shock  alone  may  follow  unless  speedy 
operative  relief  is  afforded.  In  cases  of  septic  effusion  into  the 
peritoneal  cavity  there  is  added  the  shock  of  septic  infection,  which 
often  shows  itself  within  a  few  hours  after  the  cause  has  manifested 
itself. 

On  the  other  hand  it  is  sometimes  amazing  to  know  how  much 
injury  can  be  iuHieted  upon  the  abdominal  contents  with  a  minimum 
amount  of  attendant  shock.  The  following  case  occurring  in  the 
practice  of  Dr.  John  H.  liipley,  of  New  York,  may  sen*©  as  an  apt 
illustration  in  this  connection: 

A  policeman  while  arresting  a  criminal  wiis  stabbed  in  the  abdo- 
men by  the  letter.  The  wound  inflicted  was  a  few  inches  to  the 
right  of  the  umbilicus,  eight  inches  long,  and  afforded  a  ready  exit 
for  nearly  all  the  small  intestine.  The  patient  fell  and  the  intestine 
found  it>i  way,  underneath  his  Imttoned  coat  front,  to  the  loose  dirt 
in  the  street.  He  wjis  then  transferred  to  the  i>olice  station  where 
he  was  seen  in  consult^ition  by  Dr.  Kipley.  The  patient  suffered  so 
little  from  shock  that  during  the  cleaning  and  replacing  of  his 
bfjwel,  wliich  occupied  nearly  an  hour,  he  constantly  offered  sug- 
gestions, and  was  with  difficulty  restrained  from  lieing  the  principal 
assistiint  in  the  operation.  When  the  wouuil  was  properly  closed 
the  patient  was  sent  to  a  neighboring  hospital  and  recovered  without 
a  bad  syrapt<3m. 

Instances  like  the  above»  although  not  very  uncommon,  only  serve 
to  prove  the  different  susceptibilitjt'  to  shock  in  different  individuals. 

Hemorrhage  in  connection  with  shock  always  adds  to  its  gravity. 
Even  if  slight  in  amount  it  may  in  cases  of  severe  x>rostration  tend  to 
turn  the  odds  against  ultimate  recovery.  The  same  may  be  said  of  a 
slight  shock  with  severe  hemorrhage.  The  sudden  loss  of  even  a  small 
amount  is  more  dangerous  than  a  much  larger  amount  lost  gradu- 
ally. The  sudden  spurt  from  a  large  artery  has  a  direct  inhibiting 
influenC'e  upon  tbe  heart  itself.  It  is  such  a  sudden  disturbance  of 
circulatory  e<piilibrium  that  in  effect  it  is  ecjiiivalent  to  a  direct  blow. 
Thus  the  careful  of>erat<ir  eonsi<lers  it  his  first  duty  to  avoid  the 
production  of  sudden  and  undue  hemon*hage  and  promptly  to  arrest 
such  as  is  inevitable.  Es|>ecially  are  these  precautions  necessary  in 
Tery  young  children,  in  old  persons,  and  in  all  others  who  have  been 
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severely  shocked  by  tlie  accident  necesaitatiiiK  the  operation  or  have 
been  previously  debilitated  by  wasting  diseiises. 

lu  this  way  we  can  possibly  explain  the  difforeii<^e  between  death 
from  pure  shock  as  a  direct  result  of  hemorrhage  and  the  fatal  issue 
from  syuco{>e  due  to  ansemia  by  a  more  grmlual  bleeding. 

The  very  young  and  very  old  bear  shock  badly,  although  the 
former  quickly  rally.  Aside  from  tardy  reaction  in  the  age<l,  there 
are  generally  present  some  degenerative  changes  which  add  corre- 
spondingly to  the  gravity  of  the  condition. 

As  regards  the  occurrence  of  shack  in  cluldi'en  Horsley  states: 
"It  is  to  be  obser\-ed  that,  like  adults,  they  suffer  extremely  from  the 
onuses  of  shock  when  thi»se  causes  are  applied  over  a  large  area  of 
the  body,  a«  for  example  in  cases  of  burns  and  exjjosure  to  severe 
eokL  In  fact  their  liability  to  sufTer  uuder  these  circumstances 
would  appear  to  be  greater  than  in  the  adult.  As  far,  however,  as 
oj^erative  meaauros  alone  go,  there  is  no  doubt  whatever  that  the  ner- 
vous system  of  the  child  is  less  indueuceil  by  traumatism  than  the 
ailult.  Elaborate  clinical  evidence  in  illuKtration  of  this  point  is  not 
to  hand,  but  its  genciral  truth,  being  supported  by  abundant  exj>eri- 
mental  e^ndence,  cannot  be  doubted,  and  is  therefore  to  be  considered 
as  forming  safe  ground  for  action  under  circumstances  of  doubt.** 

Women  ai-e  less  suscei>tible  to  shock  than  men,  are  generally 
more  hopeful,  and  bear  pain  with  more  resignation  and  less  apparent 
suffering.  Much  of  this  disxHJsition  may  be  explained  by  a  certain 
habit  of  paiu  to  which  she  bet^omes  more  or  less  accustomed,  and  to 
the  dis<ripline  of  discomfort  during  her  procreative  period. 

Lightning  and  electrical  strokes  generally  are  followeil  by  severe 
shcick,  and  recovery  from  the  latter  is  prolonged  accordingly.  When 
instantaneous  death  is  ]>roduced  by  thc+se  means  it  is  probably  due 
to  a  direct  and  overwhelming  exhaustion  of  heart  i>ower,  eventuating 
in  cardiac  spasm.  The  hitter  is  i>art  of  a  general  rigidity  of  the  en- 
tire muscular  system,  voluntary  and  involuntary.  This  condition 
was  [Mirtiiiuljirly  noti(*etl  by  the  writer  in  tlie  case  of  Kemmler,  the 
first  criminal  executed  by  electricity.  The  instant  the  current 
enkeretl  his  IxkIv  he  was  stnnnetl,  and  stiffened  into  an  extreme  con- 
dition of  general  tonic  spitsm  followed  by  general  relaxation.  A 
second  shock  which,  on  account  of  imperfection  in  the  apparatus, 
was  rendered  necessary,  was  attended  with  a  rei>etition  of  the  phe- 
tioniena,  and  a  hap]>y  relief  in  instant  death.  During  the  interval 
be  was  in  a  state  of  profound  c^illapse.  Since  the  perfection  of  this 
horrid  machinery  of  death  the  first  shock  is  said  to  kill  instantly  by 
the  same  means. 

The  inlluence  of  mental  emotion  in  csaoaing  shock  cannot  be  ques- 
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tioned.  Savory  says :  "  There  can  be  no  doubt  in  some  cases  a  men- 
tal emotion  alone  may  desti*oy  life."  It  must  be  confessed,  however, 
that  such  examjjles  are  exceedingly  rare.  The  possibility  of  their 
occurrence  is  based  largely  on  the  following  case  related  by  Lauder 
Brunton : 

"  Many  years  ago  the  janitor  of  a  college  had  rendered  himself 
obnoxious  to  the  students,  and  they  determined  to  punish  him. 
Accordingly  they  prepared  a  block  and  an  axe  which  they  conveyed 
to  a  liJiiely  ]»lace,  and,  having  dressed  themselves  in  bkck,  some  of 
them  prepared  to  act  as  judges,  and  sent  others  of  their  company  to 
bring  him  l>efore  them.  He  atfected  at  first  to  treat  the  whole  thing 
as  a  joke  but  was  sok^mnly  assured  by  the  students  tluit  they  meant 
it  in  real  earnest.  Ho  was  told  to  ju-epare  for  immediat*^  death. 
The  trembling  janitor  looked  all  around  in  the  vain  hope  of  seeing 
some  intlication  that  nothing  was  really  meant,  but  stern  looks  met 
him  everywhere.  He  was  blindfolded  and  made  to  kneel  before  the 
block;  the  executioner's  axe  was  raised,  but  instead  of  the  sharp 
edge  a  wet  t4)wel  was  brouglit  smartly  down  on  the  back  of  the  cul- 
prit's neck,  Tho  bandage  was  now  removed  from  his  eyes,  but  t^ 
the  astrmishment  and  horror  of  the  students  they  found  that  he  was 
deti^L" 

Although  this  case  might  be  considered  as  one  of  death  due  to 
mental  shock,  esiieciaUy  in  the  absence  of  any  demonstrable  patho- 
logical lesions  otherwise  accounting  for  the  accident,  the  assumed 
cause  is  doul>ted  by  some  authors.  For  instance  Collins- Warren 
believes  that  the  death  was  due  to  simi>le  heart  failure  from  fear  and 
excihmiont.  Practically,  however,  any  such  explanation  does  not 
disturb  the  ^lirect  causative  influence  of  a  powerful  mental  impression 
in  proilucing  instant  death. 

Whatiivor  may  l>e  said  of  the  probability  of  mental  shock  by  itself 
causing  deaths  there  is  no  doubt  concemiug  the  numerous  and  com- 
plex influences  exerted  upon  the  different  organic  functions  by  pow- 
erful emotions.  In  fact  these  phenomena  are  so  frequently  wit- 
nessed in  a  more  or  less  modified  shape,  that  they  l>ecorae  a  part  of 
general  and  every-day  experience.  When  these  irapressiona  are 
abided  to  those  of  injuries  projter  they  have  a  very  marked  effect 
upon  the  prognosis,  for  good  or  evil,  according  as  the  emotions  are  of 
an  inspiriting  or  depressing  character.  Vict^irious  soldiers  suffer 
less  from  shock  than  do  those  that  are  demoralized.  Despair  at  the 
pro8[>ective  loss  of  a  limb,  apprehension  of  the  result  of  an  opera- 
tion, and  fear  of  death  markedly  determine  the  gravity  of  shock. 

The  most  severe  form  of  mental  emotion  which  may  be  considered 
in  the  light  of  mental  shock  is  that  of  sudden  terror.  The  phe- 
nomena of  this  condition  closely  resemble  mamy  of  the  leading  fea- 
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tores  of  severe  shock  from  injnry.  The  patient  becomes  pale,  the 
respirations  hurried  and  shallow,  the  body  is  bathed  in  i^erspiriition, 
the  heart  palpitates,  the  muscles  relax,  the  jmlse  becomes  feeble, 
the  eyes  staring  and  motionless,  and  the  8l^hincte^s  relax.  Under 
such  circumstances  the  various  functions  are  profoundly  affected. 
In  the  nursing  woman  the  secretion  of  milk  may  either  Ije  entirely 
arrested  or  be  so  altered  in  quality  as  to  seriously  afiect  the  nurslinjj;. 
Cases  are  on  record  in  which  death  has  occurred  to  the  latter,  also 
others  in  which  fright  has  resulted  in  more  or  less  persistent 
aphonia,  and  still  others  in  which  deafnees  has  fuUowed. 

The  secondary  eflfects  of  mental  shocks  are  generally  more  lasting 
than  those  following  physical  injuries.  One  strong  reason  for  this  is 
that  the  original  cause  is  apt  to  repeat  itself  in  a  more  or  less 
modiiied  form  for  indefinite  periods.  Memory  and  association  are 
two  |K>werful  elements  in  this  direction,  and  conspire  in  unguarded 
moments  to  invite  depression  of  spirits  or  even  absolute  desimir.  It 
ia  frequently  noticed  that  such  recurrences  are  during  the  half-wake- 
ful  hours  of  early  morning  when  every  other  counter-active  impres- 
sion is  forced  into  the  liackground  and  the  original  cause  stands  out 
in  the  hard  and  distinct  outlines  of  an  almost  overwhelming  calamity. 
One  f>atient  who  had  suffered  a  mentjil  shock  from  business  losses 
tfdd  the  writer  that  these  secondary  miuaifestations  were  to  him  really 
more  overpowering  than  tlie  original  one.  This  indeed  appears  to 
be  a  common  exiR^riraice,  and  explains  many  suicides  during  sueh 
jieriodft,  Esjieciallv  are  tlie  secondary  eflfects  persistent  in  patients 
who  have  lost  limbs  by  o]ieration  or  have  become  mutilated  by 
accident,  Under  such  circumstances  it  is  often  necessary  to  tide 
over  the  jjeriods  of  dejjression  l»y  projier  mental  discipline  and 
by  the  administration  of  stimulants.  With  the  lapse  of  time, 
however,  the  mental  impressions  become  less  pronounee<l  and 
finally  disappear.  In  exceptional  cases  some  |>ermanent  physical 
defect  results  which  is  doubtless  due  to  corresponding  oi-ganic 
changes  in  the  €*«rebral  centre.  Victims  to  severe  mental  shocks 
often  maiut^iin  tluit  they  have  never  enjoy etl  as  goo<l  health  as  befoi-e 
the  oocurrence  of  tlie  original  attack — a  fact  that  is  well  substantiated 
by  the  jM^rHistence  of  marked  neurasthenic  sym]>tonis.  It  is  a  well- 
established  clinical  fact  that  glycosuria  ia  often  associated  with  men- 
tal shock  as  a  causative  influence.  Again  not  infrequently  the 
mental  conditions  become  entirely  changed,  transforming  quiet  dis- 
positions into  irascible  ones,  perverting  high  moral  proi^ensitiea 
into  degenerative  proclivities^  and  establishing  morbid  fears  over 
which  there  is  little  or  no  |:>er8onal  control. 

Although  the  secondary  t  ffcHrt^  of  shock  are  liable  to  follow  in 
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any  cases  of  trauraatiam  proper,  tliey  have  been  more  frequently 
noticed  and  more  thorowglily  studied  in  connection  with  those  follow- 
ing railroad  injuries.  The  number  of  suits  for  damages  in  such  eases, 
wherein  it  huH  been  claimed  tbat  permanent  impairment  of  health  has 
resulted,  has  doubtless  accounted  for  this,  and  has  in  consequence 
given  an  undue  prominence  to  this  special  class  of  injuries  as  com- 
pared with  others  which  are  eciually  prolific  of  bad  results. 

The  influence  of  intense  mental  pre-occupation  balances  chances 
in  an  opposite  direction  and  covers  also  those  cases  in  which  by 
force  of  will  and  pluck  the  shock  is  delayed,  lessened,  or  aborted, 
and  the  sufferer  saved  from  immediate  death,  by  l>eiDg  thus  able  to 
help  himself.  This  is  seen  often  on  the  battlefield  in  soUliers  arrest- 
ing hemojThages  from  their  own  wounds  and  in  otherwise  caring  for 
injured  parts.  The  writer  recalls  the  case  of  a  young  man,  whose 
right  hand  was  shattered  by  the  accidental  discharge  of  a  gun,  and 
who  being  alone  at  the  time  on  a  Western  jjrairie,  was  able  to  walk 
a  distance  of  fully  three  miles  with  a  sufficiently  firm  grasp  of  the 
wounded  wrist  tf>  arrest  a  profuse  horaoiThage.  In  another  case, 
that  of  a  medical  friend,  both  legs  were  crushed  in  a  railroad  accident, 
and  while  alone  on  the  track  by  a  supreme  effort  of  will  he  admin- 
istered to  himself  a  full  hypodermatic  injection  of  morphine  which 
reduced  what  would  otherwise  have  been  a  severe  shock  to  one  of 
comparatively  trifling  extent. 

HlicIi  instances  are,  however,  exceptional  in  reference  to  influence 
of  tnenhil  pre-occupatit«n,  as  in  the  end,  as  we  have  ah-eady  seen,  the 
effects  of  primary  shock  l^ecome  more  intensely  retaliatory  in  pro- 
portion to  the  strain  of  arrest.  Mental  pre-occupation  may  sonae- 
times  be  so  intense,  as  in  the  line  of  expectatitju  of  serious  injury  in 
an  operation  wherein  the  will  power  is  exerted  to  its  utmost  capacity, 
that  the  sudden  relaxation  of  mental  tension  may  bring  on  a  revul- 
sion precisely  similar  to  shock.  This  would  possibly  explain  such  a 
case  as  that  related  by  Sir  Astley  Cooper  in  which  the  mere  lancing 
of  a  finger  without  anfcsthesia  was  followed  by  sudden  death.  The 
manner  in  which  these  phenomena  may  be  accounted  for  may  simu- 
late that  so  ingeniously  described  by  Dr.  Haig  in  cases  of  death 
from  chloroform  syncof>e.  Dr.  Haig  maintains  that  the  latter  are 
caused  by  a  "  high  and  rising  blood  pressure  which  overpowers  the 
heaii  and  produces  the  8yncoi>e,*'  and  always  occurs  after  the  chloro- 
form is  withdrawn  and  when  the  consequent  rebound  of  the  circula- 
tion takes  place. 

It  is  claimed  by  many  surgeons  that  temperature  and  barometric 
pressure  have  a  marked  influence  on  the  degree  of  sh4»ck.  Hewsnn 
maintains  that  shock  is  most  severe  in  very  cold  and  very  warm 
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Ireaiher.  Abbe,  who  lias  collected  more  recent  statisties,  does  not 
jigree  with  such  a  view,  although  he  admits  that  a  rapid  falling 
barometer  may  be  a  temporary  deterrent  of  surgical  oi>eration.  The 
objections  to  particular  seasons  roi^^Lt  have  held  in  pre-aseptic  days, 
but  practically  speaking,  time,  place,  and  season  are  indifferent  con- 
siderations when  backed  by  the  mortj  weighty  counteractive  ones 
which  apply  to  the  more  perfect  technique  of  the  surgical  procedures 
of  the  present  time. 

While  shock  in  the  great  majority  of  cases  is  a  condition  most 
fre^iuently  seen  in  surgical  [>ractice,  it  is  also  <iuite  common  in  those 
which  are  purely  medical  in  character.  Certain  poisons  operate  in 
this  manner  when  swallowed,  as  for  instance  oxalic  acid,  sulphuric 
acid,  caustic  |:>otash,  ai-seuic,  corrosive  sublimate,  and  tobac<'0.  The 
shock  in  such  cases  is  as  sudden  and  alarming  as  after  a  surgical 
injury,  and  is  due  to  a  similar  impression  ujjon  the  sensitive  nerves 
of  the  parts  involved.  The  same  may  be  said  of  the  passage  of  a 
biliary  or  renal  calculus,  the  sudden  escape  of  an  irritating  tiuid  into 
the  peritoneal  cavity  from  a  perforating  ulcer  of  the  stomach,  intes- 
tine, or  apj>enilix  vermiformis,  or  a  severe  case  of  spasmodic  colic 
doe  to  intra-intestinal  reflexes.  Although  the  symptoms  of  general 
shock  in  these  so-called  me<lical  cases  are  virtually  the  same  in  all 
their  leading  features,  and  correspond  with  those  noticed  after  severe 
injuries  and  profound  mental  impressions,  there  are  nevertheless 
certain  distinctive  modifications  and  associated  conditions  dependent 
upon  causative  elements,  as  shown  in  the  general  symptoms  of  each 
lesion,  w*hich  enable  us  to  recognize  the  different  forms.  The  term 
ctillaiffte  is  most  fre<^|Uently  used  to  indicate  these  varied  conditions 
and  is  one  which  more  directly  applies  to  them. 


Reaction  from  Shock. 


The  symptoms  which  indicate  nature's  efforts  at  restoration  after 
shock  are  usually  described  as  those  which  lielong  to  a  general  con- 
dition, termed  that  of  reaction.  The  procedure  as  a  whole  may  be 
considered  as  a  reversal  of  the  phenomena  of  shock. 

The  first  significant  symptoms  of  reaction  are  manifest  in  the  im- 
proved condition  of  the  pulse  in  the  directions  of  increase  in  fulness, 
steadiness,  and  force,  and  return  of  a  flush  to  the  face.  The  resjiira- 
tioQs  also  liecome  deejier  and  fuller,  and  there  is  a  marked  disposition 
to  sigh.  The  rei>eated  appearance  of  the  latter  symptom  is  a  particu- 
larly favorable  indication.  ABSOciated  with  this  is  a  return  of  the 
power  of  swallowing.  Oc<?a8ional  vomiting  is  also  a  good  sign,  in- 
dicating a  reappearance  of  sensitiveness  to  normal  reflexes. 
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A  disposition  to  change  the  position  by  turning  from  the  dorsal 
to  a  lateral  decubitus,  and  a  corresponding  helpful  movement  of  the 
limbs,  are  also  of  favorable  import. 

The  skin  gradually  loses  its  paUor  and  becomes  warm  and  as- 
sumes a  healthful  flush.  Very  soon  thereafter  there  is  a  slight  rise 
of  animal  temperature.  The  latter  in  its  turn  soon  drops  to  its 
normal  standard,  the  pulse  becomes  steadier,  the  skin  assumes 
natural  moisture,  and  the  patient  is  fairly  convalescent.  The  proper 
reaction  is  that  in  which  all  these  symptoms  are  gradually  progressive 
toward  the  favorable  result,  although  the  question  of  the  time  in 
which  this  may  take  place  is  far  from  uniform ;  some  cases  requir- 
ing only  an  hour  or  two,  while  others  occupy  a  period  of  days.  The 
time  at  which  reaction  occurs  depends  largely  on  the  degree  and  ex- 
tent of  injury,  loss  of  blood,  age,  temperament,  and  surroundings  of 
the  patient.  The  longer  it  is  delayed  and  the  more  irregular  its 
course  the  graver  the  prognosis.  Cheever  declares  unless  reaction  is 
fairly  established  within  eighteen  hours  it  need  not  be  expected. 

Under  certain  circumstances  the  course  of  favorable  symptoms 
may  be  interrupted,  but  when  once  begun  they  are  never  entirely 
suspended  for  any  length  of  time  unless  the  outlook  becomes  corre- 
spondingly grave.  When  the  reaction  becomes  excessive  the  patient 
may  drift  into  a  state  of  excitement  which  may  in  the  end  cause  the 
balance  of  his  chances  to  be  thrown  on  the  wrong  side.  This  condi- 
tion is  not  infrequently  met  with  in  the  severer  form  of  shock  and 
may  drift  into  that  of  shock  with  excitement,  the  erethistic  form  de- 
8cril)ed  by  Travers.  Such  is  always  associated  with  more  or  less 
grave  apprehension  as  to  the  ultimate  outcome,  inasmuch  as  there 
may  not  be  enough  of  reseiTe  power  to  meet  the  excessively  abnormal 
action.  The  absence  of  such  power  is  evident  in  those  cases  that 
have  a  protracted  i^eriod  of  shock  followed  by  quick  and  inordinate 
reaction. 

Of  the  two  e\'il8,  deficient  or  excessive  reaction,  the  latter  is  the 
lesser.  It  is  easier,  as  Roberts  truly  says,  to  control  force  than  to 
create  it.  Any  extra  activity  may  be  overcome  by  judicious  treat- 
ment, so  long  as  the  power  is  properly  conserved  to  balance  it. 

The  increased  temperature  of  reaction  generally  shows  itself 
within  a  few  hours  after  the  injury  and  has  a  direct  relation,  in  the 
lines  of  cause  and  effect,  with  the  original  prostration.  It  reaches 
its  height  by  j^rogressive  steps  and  declines  gradually,  entirely  disap- 
pearing at  the  end  of  twenty-four  or  forty-eight  hours.  This  rise  of 
temperature  is  entirely  different  from  that  occurring  independently 
of  the  shock,  two  or  three  days  after  it,  and  dependent  on  septic 
infection. 
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Prognosis. 

As  has  been  previously  intimated,  very  many  considerations  are  to 
be  taken  into  account  in  estimating  tlie  chances  of  recovery  from 
Bhock.  Generally  speaking,  the  more  sudden  and  severe  the  injury 
the  graver  the  pro8i>ect.  Very  young  i>eopIe  are  (juickly  imi^ressed 
and  as  quickly  rebound.  Tiie  aged,  although  e<iually  susceptible  to 
shock,  recover  slowly.  Hemori'hage  is  always  a  bad  complication,  as 
is  also  sf»vere  mental  prosh'ation.  The  same  may  l»e  said  of  sulisul- 
tus  and  hiccough.  Nervous  temperaments  sufter  most  acutely,  while 
lymphatic  subjects  are  least  affected.  The  habitual  drinker  is  apt 
to  drift  into  delirium  tremens,  always  a  bad  and  sometimes  a  fatal 
coniplieation.  There  is  no  rule  of  relati<mship  between  the  intensity 
of  the  shock  and  the  rapidity  of  recovery  from  tlie  same.  Hevere 
shocks  are  oftentimes  of  short  chiratiou,  while  ainmrently  trivial  in- 
juries extend  their  x>rostratiug  effects  over  long  periods  of  time.  Not 
alone  hours  but  tlays  and  weeks  may  elapse,  in  the  latter  cases,  befoi-e 
all  the  various  functions  affected  by  the  shock  are  restored  to  their 
normal  standards.  In  some  instances,  as  we  have  ah'eadj'  seen,  per- 
manent invalidism  has  resulted. 

lu  cases  of  severe  shock  the  time  element  is  one  of  the  greatest 
importance.  The  outlook  is  much  better  in  a  case  of  prompt  recov- 
ery after  severe  prostration  than  iu  one  with  a  slower  rebound  after  a 
com f Mini tively  trivial  traunjatism.  The  longer  the  delay  iu  the  com- 
plete restonition  of  function  the  woi'se  for  the  patient.  Savory  very 
truly  mainbiius  that  if  at  the  expiration  of  some  hours  no  symptomB 
of  reai'tion  aj^pear  the  patient's  condition  is  very  des[)erate.  Cheever's 
eighteen-hour  limit  for  establishment  of  reaction  must  also  be  recol- 
lected. Sir  William  McConuack  states :  **  A  fall  of  temiierature  l>e- 
low  06"*  F.  nearly  always  presages  a  fatal  issue.  It  is  a  very  unfa- 
vorable sign  when  Uf)  rise  of  tem|>erature  takes  place  in  four  or  eight 
hours  after  receipt  of  injury.'* 

As  long,  however,  aa  there  are  sBy  attempts  at  reaction  there 
should  l>e  hoi>e  *»f  re<*ov©ry  even  after  the  severest  injuries.  Witli 
pro}«>r  treatment  the  cases  which  apiicfir  to  be  the  most  hoj^eless  at 
the  outset  may  in  the  end  prove  the  most  successful,  while  contrari- 
wise an  unexpected  complication  or  an  unlooke<l-for  incident,  in  what 
might  a|)pear  to  Im  an  ordinary  case,  may  end  in  sudden  death. 

A  great  deal  depends  upon  whether  or  not  a  vital  part  is  directly 
imi>li<ated  in  the  injury.  If  the  latter  is  the  case  the  i>n»gno8i8 
should  always  lx'»  guarded.  Tliis  injunction  particularly  apy>lies  to 
injuries  of  the  brain  witli  the  added  symptoms  of  concussion  or  com- 
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preflsion.  In  suob  cHses  there  is  not  only  the  imraediat©  danger  of 
tho  fthoek  ifcnelf  with  the  ►crave  complication  of  piolwible  lesion  to 
the  brain,  but  also  that  of  subsequent  inflammation  in  the  cerebral 
tissues. 

(ireat  allowance  also  muflt  \m  made  in  distinguishing  between  the 
effects  of  what  may  be  cansidered  a  completed  shock  and  those  of  a 
continuous  shock.  In  the  former  the  blow  is  struck  at  once  and  vir- 
tually  all  tlie  daniai^e  possilile  is  cuhtiinated  in  the  sti'oke  itself. 
When  such  cases  rally,  if  they  do  at  all,  they  generally  do  so  quicklj- 
and  safely.  On  the  other  hand,  the  cases  which  may  be  designatt^l 
as  those  of  contimious  shock  are  always  anxious  ones,  inasmuch  as 
the  effects  of  tlie  original  injury  are  more  or  less  progressively  acting, 
and  thus  Imrring  nature's  efforts  toward  complete  recovery.  In- 
stances of  this  form  are  met  with  in  cases  of  extensive  lacerations  of 
removable  limbs  or  tissues  in  which  there  is  exposure  of  large  and 
important  nerve  trunks  and  more  or  less  active  hemorrhage  from  large 
vessels.  Under  such  circnmstiLnces  there  is  oftentimes,  after  waiting 
a  reasonable  time,  leas  danger  in  operating  and  relieving  nature,  even 
during  the  shriek,  than  in  taking  the  chances  of  her  ability  to  effect 
recovery  unaided. 

Pathology. 

The  pathology  of  shock  is  not  well  understood,  for  the  reason  that 
no  distinctive  autopsical  lesions  are  demonHtrable.  Hence  any 
attempt  at  explain! ug  the  relation  of  cause  and  effect  is  baaed  rather 
on  pliysiological  assumptions  than  patliological  facts.  tV^nsideriug 
the  complex  character  of  the  nervous  system,  its  multij>lied  condi- 
tional and  co-ordinate  functions,  and  the  lack  of  a  more  extended 
knowledge  of  ibi  idiysiology,  it  is  not  surprising  that  there  is  much 
difficulty  in  explaining  the  i-eal  significance  of  many  of  the  experi- 
mental phenomena  upon  which  some  of  the  theories  of  caiisation  are 
based. 

When  we  study  the  symptoms  of  shoek,  pure  and  simple,  or  ratlier 
Bhock  uncomplicateil  by  hemorrhage,  we  are  impressed  with  cert4nn 
striking  features.  There  is  marked  and  genenil  depression  of  ner- 
vous jjower  and  a  corresponding  disturbance  of  the  peripheral  circTi- 
ktion.  There  is  no  difficulty  in  assuming,  when  severe  injury  is  sud- 
denly followed  by  these  phenomena,  that  the  nervous  system  is  the 
main,  if  nc»t  only,  agency  of  their  production.  From  the  time  that 
this  part  of  the  subject  was  first  studied  to  the  preBent,  no  different 
view  has  been  entertaine<l.  Every  o!»server  has  made  his  theory  accord 
with  it  and  has  based  his  experiments  on  the  indisputability  of  the 
fundamental  fact. 
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wktiBiilioek  emises  instant  death  there  appears  to  be  no  doubt 
that  the  heart  is  directly  involved,  Tnivei-s  recognized  8ueh  u  condi- 
tion and  was  inclined  to  believe  that  the  arreBt  of  the  heart's  action 
was  thesfde  cause  of  death  in  such  wises— an  opinion  also  shared  by 
Savory,  who  wrote:  "Death  from  shock,  then,  is  the  result  of  a  sud- 
den and  violent  impression  on  some  portion  of  the  nervous  system 
acting  at  once  through  a  ner\'e  centre  ui>on  the  heart  and  destroying 
its  action.*' 

Dr.  John  R.  RoWrts,  in  his  editorial  comments  on  Savory's  arti- 
cle, also  agi-ees  with  this  view  in  the  ft»nowing:  ''Death  from  shock 

ms  to  occur  from  sudden  spasmmiic  contraction  of  the  hc*art,  or 
»m  sudden  cessation  nf  the  contractility  of  the  til»res  of  the  cardiac 
walls.**  While  aiTest  of  lieart  action  is,  in  such  cases,  the  ])riuci[ial 
ami  determining  cause  of  death,  we  shall  doubtless  l>o  able  in  prove 
after  more  physiological  experimentation  and  i»athological  study 
that  it  is  only  a  jiart  of  a  complex  prr>cess  extending  its  inhibitory 
inHuences  through  other  centres  of  vitality. 

It  is  possible  to  jissurae  in  cases  of  severe  and  dirtni't  irri tuition  of 
nenes  supplying  the  heart,  for  instance  the  so-called  depressor  of 
that  organ,  that  death  can  Ite  ]iroduced  from  **  heart  shock"  alone. 
indei>endeutly  of  any  of  the  asstR-iated  symjitoms  of  general  shock. 
The  direct  intlueuces  of  such  injuries  on  the  heart  have  been  proven 
by  numerous  exjwriments  uiK>n  the  lower  animals.  The  irritation 
of  the  pueumogastrie  nerve  itself  as  well  as  its  branch  the  depres- 
sor, has  a  direct  effect  upon  the  heai't  in  diminishing  the  pulse  beats 
or  in  arrestin^^  the  heart's  action  altogether.  Warren  truly  stjit-es, 
however,  tliat  this  explanation  of  the  catisatiou  of  general  shock 
"  would  not  account  for  those  cases  in  which  the  rapidity  of  the  heart's 
action  is  increjised."  Again  he  states  that  **  irritation  of  this  nen'e 
do4^s  not  always  produce  the  same  changes  in  l»lood  pmssure,  whereas 
in  shock  there  is  always  a  general  and  considerable  diminution  in  the 
blo<jd  pn^ssure.  This  theory/'  ho  continues,  "does  not  explain  tho 
weakness  of  muscular  action,  the  diminished  sensitiveness  and  many 
other  8ynii)tom8  of  sliock." 

The  exf)€*riments  made  on  frogs  by  Professor  Goltz,  of  Strassburg, 
have  an  interesting  Viearing  uiM>n  this  part  of  the  discussion. 

In  imitating  tlie  well-known  influences  of  blows  ujkju  the  epigas- 
triuni  in  producing  shock  this  exi>erimenter  tapped  the  abdomen  of 
a  frog  with  light  and  frefpient  blows.  Not  only  was  there  a  tempo- 
rary cessjition  of  liejirt  pulsations,  but  also  of  the  respiratorj^  move- 
ments and  of  muscular  action.  Associated  with  these  phenomena 
was  a  marked  engorgement  of  the  abdominal  vessels.  The  same  con- 
ditions of  arrests  of  heart  action,  of  respiration,  of  muscular  move- 
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ments,  and  of  intra-abdominal  vascular  stiij^iiation  were  noticed  wLen 
lilowa  of  equal  forw^  and  lapidity  were  inflicted  ui)OU  other  parts  of 
the  body.  Here,  altliouij^b  tii«j  effect  upon  the  heart,  and  abdominal 
vesselB  was  quit©  pronouBced,  we  must  needs,  when  stiidving  shock  in 
its  general  and  broad  asijectSt  take  into  consideration  those  other 
conditions  which  are  equally  essential  in  making  up  the  history  of 
what  is  really  a  comiilex  pathological  jmjcess.  Although  it  might 
appear  at  lirst  from  these  experiments  that  the  heart  and  abdominal 
vessels  were  the  principal  factors  in  producing  the  phenomena  of 
8h<»ck,  a  further  study  *)f  the  latter  in  their  relations  to  well-estab- 
lished phj^  siological  principles  easily  disproves  such  a  supposition. 
Notwithstaniliiig  we  nuist  admit  that  certain  i>ortiou8  of  the  circula- 
tory ap|>aratus  are  affected  difierently  by  different  forms  of  irrita- 
tion, the  entire  circulat^ury  apparatus  is  controlled  by  a  common 
iiilhienee.  "The  heart  and  the  vessels/'  says  Mansell-MouUin,  "are 
but  co-ordinate  parts  of  one  system  and  may  be  simuUaneously  influ- 
enced in  the  same  direction  l*y  a  single  stimulus."  Why  one  part  of 
the  vascular  system  is  more  impressed  than  another  it  is  difMciilt  to 
explain.  Any  attempt  in  the  latter  direction  can  at  Wst  be  founded 
on  pure  theory.  In  the  case  of  the  abdominal  circulation  there  may 
be  less  tonicity  of  the  vessels  than  of  those  in  otlier  parts  of  the  lx>dy. 
It  wjus  <iuite  natural  to  believe,  in  viewing  the  local  engorgement  of 
these  parts,  that  the  depressing  symptoms  of  shock  were  mostly  if 
not  entirely,  du(^  to  this  diversion  of  the  blo*id  current,  constituting 
what  has  lieen  aj4ly  styled  "  iutra-vascular  hemoiThage."  If  such 
were  granted  the  symptoms  oC  hemorrhage  and  shock  would  be  i)re- 
cisely  simihir*  This,  however,  is  not  the  case.  The  essential  ele- 
m*>nt  in  syncope  is  cerebral  auiemia  doe  mostly  to  hemonhage,  that 
in  shock  b>  injury  along  the  ner>^o  paths.  Even  allnwiug  that  the 
contrary  were  true,  not  enough  blofxl  is  thus  diverted  in  the  al>- 
dominal  vessels  to  dangerou.sly  lower  the  general  bluod  pressure. 
Such  is  proven  by  autopsy  in  cases  of  sh*)ck,  and  under  siraihtr  con- 
ditious  during  the  exiKJsure  of  the  alKlominal  conteuts  in  laparotomy. 
Warren,  in  siieaking  of  shock  in  conuef^iou  with  such  ojierations,  iB 
CJertain,  from  his  own  experience,  that  there  is  no  marked  change  in 
the  blood  supiily  of  the  abdominal  vessels.  Furthermore  it  has  been 
found  that  in  those  cases  of  sudilen  collapse  associated  with  rapid 
emptying  of  thealulominal  cavity,  as  in  premature  delivery,  the  relief 
of  ascites  and  the  like,  the  condition  is  merely  one  of  brain  amemia 
rather  than  of  any  marked  change  in  the  lilood  supply  to  the  alj- 
dominal  vessels.  A  similar  fact  is  nott^l  by  Horsley  as  the  result  of 
autopsies.  Physiological  experiment  has  gone  still  farther  towani 
the  settlement  of  this  question.     The  division  of  the  splanchnic  uerv^ 
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which  causes  reflex  vaso-motor  panilysis  of  the  alKlominal  vesftels 
anil  cMmsequeut  ntaguation  does  not  i>i'odiK'M  the  symptoms  nf  shock. 
Oil  the  other  hand  Orf>euingeu  found  the  ahdominal  vessels  empty  in 
rabbits  dyiaj^'  £i*om  shock.  Tappeiuer  priived  that  the  ahdoiniual 
blood- vesseLs  of  the  rabbity  coveriug  as  the^'  do  a  rehitively  large 
area,  coukl  not  hold  more  than  sixteen  per  cent,  of  the  totjd  amount 
of  blootl  of  its  b«xly,  and  Miilier,  ciuotetl  by  Moullin,  showed  that 
as  long  as  the  vaso-motor  neiTes  retiiined  their  power  the  total 
amount  of  eirculatinj^  blood  might  be  halved  or  doubled  without 
producing  any  appreciable  difference.  The  same  I'esult  was  attained 
after  section  of  the  splanchnic  nerves  and  the  conscipieut  stagnation 
of  blood  in  the  alxiominal  vessels.  It  was  also  foimd  by  Miiller 
under  such  circumstances  that  the  fall  of  "arterial  tension  was  never 
equal  to  and  in  tlie  majority  of  cases  not  half  so  great  as  that  which 
must  occur  iu  a  case  of  hemorrhage,  if  the  sympt*jms  are  comparable 
in  their  severity  to  those  of  an  ordinary  case  of  shock."  Further 
than  this,  according  to  Moullin,  animals  in  which  b«^)th  splanchnics 
have  been  severed  have  recovered,  "  the  local  centres  assuming  the 
function  which  the  medulla  and  sjtinal  cord  are  no  longer  able  to 
curry  out,  and  the  vessels  gradually  resuming  their  calibre  and  tone." 
It  became  evident  from  these  experiments  that  the  visceral  congestitm, 
lar  from  being  the  principal  causative  factor  in  the  production  of 
shock,  was  but  an  accessnry  condition,  or  rather  part  of  a  general 
process  in  which  the  whole  vaso-mutor  system  wiis  involved.  In  no 
other  way  could  the  marked  lowering  of  blood  pressure,  one  of  the 
significant  plienometui  oi  shuck,  l>e  rationally  explained.  Such  a 
theory  was  gradually  evt)lved  from  the  combined  studies  of  Fischer, 
Schneider,  Falk,  Sonnenlierg,  and  others.  It,  however,  became  ap- 
parent to  Moullin  that  many  of  the  constant  phenomena  of  shock 
could  not  be  explained  on  the  Ijasis  of  this  vaso-raotc»r  tlieory  alone, 
and  he  thus  expn*sses  himself  on  the  subject:  **It  haa  been  shown 
beyond  the  shadow  of  dotilit  tliat,  as  a  consequence  of  injury,  the 
molecuhir  nii>tion  which  constitutes  nerve  force  may  be  interfered 
with,  perhai^s  even  interrupted,  in  certain  centre*  that  control  th© 
heart  and  the  vascular  system  ;  may  it  not  lie  that  the  paralysis  of 
motion  and  sensation,  and  the  impairment  of  reflex  action,  instead  of 
lieing  merely  secondary  effecta  produced  through  the  agency  of  the 
circulation,  are  also  dui\  wholly  or  in  |mrt,  to  a  similar  interference 
with  the  molecular  motion  in  other  centres?  and  that  shock  is  to  be 
regarded  as  an  extreme  and  general  manifestation  of  that  inhibition 
with  the  power  of  wliich  as  regards  a  few  organs  physiology  has  made 
us  ac<piainted?  '  In  other  words,  it  is  not  only  likely  V)ut  more  than 
probable  that  all  tlie  reflex  centres  are  involved  in  any  injury  asso- 
Vol    UL-n 
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ciated  with  general  shock.  Such  a  view  is  not  only  bi-oad  enough  to 
explain  all  the  varied  and  complex  conditions  of  shock,  but  is  in  every 
way  a  rational  one,  and  in  aceord  with  oui'  present  comparatively 
limit'ed  knowledge  of  the  varied  fiiiictions  of  the  nervous  system. 
Althoiij^h  syncope,  as  such,  resemldes  shock  in  many  respects,  it  18 
essentially  ditferent  from  it  iu  the  causes  which  produce  it  The 
latter  are  associated  with  we^ikness,  usually  fr<nn  loss  of  blood,  and 
all  the  symptoms  are  referable  to  such  a  couditiou.  In  shock,  Iiow- 
ever,  there  is  a  state  of  prostration  brought  about  by  retlox  action 
merely*  When  they  coexist,  as  is  often  the  case,  one  condition  in- 
tensities that  of  the  other  and  proportionately  adds  U)  the  gravity  of 
the  case. 

The  post-mortem  examinations  of  shock  show  no  distinctive 
lesions.  The  gross  apix^arances  are  merely  tliose  that  are  seen  in  eases 
either  of  sudden  death  or  of  death  ht^m  exhaustion.  The  heart  may 
be  arrested  in  systole  or  diastole.  In  one  case  the  oi-gan  may  l>e 
pale  and  empty,  iu  the  father  distended  and  the  right  cavities  more  or 
less  filled  with  blond.  Tlie  brain  may  bo  couj»ested  or  auiemic.  The 
lungs  are  usually  congesteil  and  the  secondary  contlition  of  cedema  is 
genendly  manifest.  The  abdominal  organs,  contrary  to  what  might 
be  expected,  are  not  always  congested.  In  throe  cases  obsen-ed  by 
Horsley,  and  to  which  allusion  has  been  made,  the  "mesenteric  ves- 
BeU  were  not  markedly  full  ut  all/*  The  blood  is  dark  in  color  and 
partly  or  wholly  fluid  in  cnnsistency. 


Diagnosis. 

Ordinarily  the  diagnoKis  of  shock  is  not  a  dillicult  one.  The  sud- 
dennews  of  the  jithick  of  lu'ostration  afti*r  iujur.\  or  other  exciting 
cause  is  itii  leading  characteristic.  In  this  respect  it  closely  resem- 
bles tlie  ordinary  attiU'k  of  syncope,  from  which  it  clinically  differs 
only  in  duration  ami  ilegree.  Travers  says:  "A  fit  f»f  syncope  and 
the  recovery  from  it  ]»reseut  an  eijitome  of  the  i)henomeua  of  shock.** 
It  is  generally  agreed  that  syncope  is  due  to  an  ameraic  condition  of 
the  brain,  while  shm-k  is  attended  with  a  genend  diminution  of  blood 
pressure  in  which  the  brain  is  not  directly  c<mt!erneib  Hence  uncon- 
iR'ioasness  is  a  lejiding  feature  in  the  former  ancl  a  fwirtial,  a^'cessory, 
and  incidonbd  one  in  the  hitter.  Hyn^'opo  it^  always  ot  short  duni- 
tion,  lasting  but  a  few  moments,  and  is  generally  relieved  by  the  re- 
etim1)ent  posture  ah^ne. 

Another  condition  with  which  shr)ck  axu  lie  confounded  is  that  of 
coneussion.  In  the  latter,  however,  we  have  a  combination  of  shock 
with  the  history  or  objective  evidences  of  brain  injury,    la  concus- 
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sinn  tliore  is  insensibility,  contracted  and  irresponsive  pupils,  hnt  the 
leading  distinction  is  to  l>e  found  in  tbe  character  of  the  pulse. 
Fischer  maintains  that  in  brain  injury  the  pulse  is  always  full  and 
slow,  while  in  shock  it  is  small  and  irregular. 

The  symptoms  of  fat  embuUsm  very  of  ten  resemble  those  of  shock. 
Aa  this  accident  is  due  to  a  plugging  of  the  capillaries  of  the  lung  by 
oil  globules  from  torn  adipose  tissue  or  crushed  bono  maiTow  escnp- 
ing  into  the  general  circulation,  considerable  time  must  be  allowed 
after  the  injury  for  the  manifestation  of  the  process.  Aa  explaining 
alst*  the  usually  fatiil  termimition  of  a  pronounced  case,  deposits  of 
fat  are  also  found  in  the  eapillarios  cif  th«^  kitlii*vv,  brain,  and  other 
vital  organs.  Fat  embolism  generally  occurs  from  thirty-six  to  sev- 
enty-two h(mi"s  aftt^r  tln>  injury  and  seldcmi  if  ever  within  twelve 
houi^s;  while  shix'k  folhiwrt  the  injury  itself.  In  the  former,  also,  fat 
Ap|M>ara  in  the  urine,  and  for  obvious  reasons  dyspn<PA  is  a  prominent 
and  urgent  symptom,  alternating  with  or  accom]>anying  irregular 
rt'S I )i rations.  There  is  sometimeji  hjeraoptysis,  and  not  infre<|uently 
convulsions  and  y>aralysis,  which  are  often  bilateral  in  character. 

Acute  sei>tic*emia  so  often  associated  with  shock,  and  so  fre<iuent- 
ly  causing,  an  in  fat-embolism,  the  sympti^ms  of  so-called  secondary 
shocks  appears  even  later-  The  sympkims  of  infection  are  high 
fe%'er,  delirium,  and  diarrbfea,  and  although  the  onset  may  be  strik- 
ingly sudden,  there  is  always  a  given  interval  allowable  for  septic 
absorption. 

Prophylaxis. 

The  prophylaxis  of  shock  hi\s  reference  more  paiiicularly  to  the 
prevention,  mitigation,  or  control  of  conditions  associatetl  with  sur* 
gind  ojierations.  It  concerns  the  pre[)anition  for  tho  operation,  a« 
well  aA  the  anticipatirfn  of  dangers  to  the  patient  iluring  its  perfor- 
mance, A  primary  object  is  to  nniuco  nil  sources  of  prospective  and 
existing  irritation,  w*hether  mental  or  physical,  to  a  minimum.  When- 
ever an  t^pt'iation  is  propose*!  the  grent4\st  hfjpefulness  o(  a  successful 
lult  should  \m  given  to  the  patient  When  time  allows,  every 
Ivnutage  should  t>e  taken  to  increase  his  vitality  and  stimuhite  his 
resistimc^s  Tlie  sH>retions  should  be  regulated^  a  propter  amount  of 
gleep  insured,  and  in  some  cases  preliminary  confinement  to  l^d  has 
an  excu^llent  sedative  efTpot.  Mo«t  surgeons  choose  the  morning 
hours  for  operation,  claiming  that  vit^il  resistance  is  then  at  tlie  high- 
«wt  p<iir»t.  Tliis  is  based  evidently  on  the  assumption  that  the 
patient  has  been  refreshed  by  a  gO€><i  shn^p  on  the  pn^vions  night. 
Tli<^  heat  of  the  Ixnly  is  to  be  carefully  maintained  liefore  and  during 
the  operation.     A  preliminary  hyprnlermatic  injection  of  morphine 


164 


SHRADY— SHOCK  AND  COLLAPSE. 


and  atropine  is  of  gi-eat  advantivge  in  steadying  the  heart,  quietr 
ing  irritation,  and  markedly  lesseniBg  the  period  of  etherization. 
Digitalis  is  sornetiiaes  indicnted  when  the  cardiac  pulsations  are  fee- 
ble. For  a  similar  reason  from  -n^  to  -[V  ^^  '^  grain  of  strychnine 
is  adminiHtered  at  the  Ijeginning  of  an  oi>eratiou,  Lange  recom- 
xaends,  especially  in  long  and  more  or  less  blocnlj  operations,  the 
rectal  injection  of  warm  water  with  claret  as  soon  as  autcsthesia  is 
estaVilished,  This  injection  may  be  repeated  at  intervals,  thus  allow- 
ing time  for  absorption.  "It  is  not  so  much  the  stiraiilant  which 
helps  the  j>atieut  as  the  amount  of  tluid  he  takes  into  his  vascular 
system/*  thus  anticipating  hemorrhage  and  balancing  blood  pressure. 
A  simple  rectal  injection  of  warm  water  often  answers  the  siime  par- 
pose.  The  etHcacy  of  irrigations  of  warm  sterilized  watcu*  in  laparot- 
omies in  mitigating  shock  is  attested  by  the  experience  of  every 
laparotomist,  while  the  sudden  cooling  of  the  abdominal  contents 
emi>hasizes  by  diHastrous  couseciuences  an  opposite  cfmdition. 

A  simple  methoil  of  anticipating  the  effects  of  shock  during  opera- 
tion is  that  based  ujion  the  exjwrieneo  of  thone  surgeons  whr)  operated 
l)efore  the  time  of  aniesthesia  and  more  recently  advocated  by  Dr. 
Stephen  Hmith.  It  consists  in  the  preliminary  partial  intoxication 
of  the  patient  by  means  of  whiskey,  rnm,  or  Imindy  in  soit4ihlp  qnau- 
tities.  There  is  no  doubt,  if  the  patient's  stomach  is  not  disturlMMl, 
that  he  is  virtually^  "well  bracetl"  for  the  ordeal  of  operation,  and  is 
placed  in  a  condition  in  which  his  sustaining  power  is  exertetl  to  the 
utmost.  Dr.  Smith  asserts  that  under  the  circumstances  the  pulse 
remains  full  throughout  even  long  operations,  a  comparatively  small 
amount  of  ether  is  refiuired,  and  reaction  from  the  operation  is  prompt 
and  efficient. 

Largo  doses  of  quinine  are  reganled  by  Drs,  Easley,  Dow,  and 
McGuire  as  lia\ing  special  prophylactic  jiroperties.  It  can  hardly 
lie,  however,  that  this  drug  in  itself  has  any  marked  or  special  action 
upon  the  reliex  centres,  or  indeed  upon  hlood  pressui'e  generally,  but 
rather  operates  indirectly  in  controlling  the  depressing  effects  of 
malarious  poison  so  common  in  various  districts  of  the  South. 

Treatment, 


Much  that  has  been  said  under  the  head  of  prophylaxis  of  shock 
may  l)e  made  to  apply  to  its  treatment.  In  fact  the  bearings  are 
virtually  the  same,  whether  they  refer  to  prospective  or  existing  indi- 
cations for  relief.  Generally^  the  latter  can  be  considered  under  one 
or  other  of  three  heatlin^^s,  viz.,  rest,  restoration  of  animal  heat,  and 
stimulation  with  nourishment. 
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Too  much  stress  cannot  be  laid  upon  the  importance  of  the  first 
of  these.  Rest  is  in  ever>'  sense  the  contrast  of  the  irritation  pro- 
tlncin^  the  shock.  Every  leading  symptom  of  the  condition  enjjtha- 
sizes  the  necessity  of  absohite  qtiiet.  The  patient  himaelf  shows  hy 
his  apathy,  indisposition  to  voluntary  movement,  and  other  evidences 
of  low  vitality,  nuture's  iniiierative  demand  in  these  eases.  Hfy  much 
so,  indeed,  tbat  unnecessary  movements  ai*e  not  only  painful  hut 
oftentimes  dangerously  prostrating.  Henca  the  less  he  is  disturbed 
directly  or  imlirertl.v  the  lietter  the  chances  for  a  prompt  reaction. 
The  rest  is  m^t  so  much  a  *juestion  of  kind,  so  long  as  we  bear  in 
mind  the  absoluteness  of  its  degree.  Essentially  it  consists  in  the 
removal  of  all  existing  and  possible  sources  of  peripheral  irritation^ 
tirhether  subjective  or  objective.  Every  active  or  even  jwissive  move- 
ment, under  the  circumstances  of  shock,  is  an  expenditure  of  nervous 
force  Hud  a  (*c)nse<|ueut  drain  upon  a  dangerously  flepressed  vitality. 
What  would  be  an  ordinary  exertion  in  a  state  of  healtli  might  cause 
fatal  exhaustion  during  the  existence  of  shock.  All  the  vitality  in 
severe  cases  is  diverted  in  the  direction  of  a  strained  endeavor  to 
conserve  the  necessary  power  for  sustaining  a  lagging  heart.  Very 
often  in  severe  cases  the  mere  removal  of  the  piatient  from  his  l»ed  to 
the  operating  table  is  fraught  with  great  danger,  It  is  sometimes  a 
<|uestion  also,  whether  or  not  the  too  hasty  removal  of  the  collapsed 
patient  from  the  table,  in  fear  of  a  merely  technical  reproach,  does 
not  invite  in  tlie  end  the  very  result  so  desirable  to  avoid.  The  best 
chances  for  reaction  under  such  circumstances  are  either  to  convert 
tlie  bed  into  an  operating  table  or  the  latter  into  a  couch,  upon  either 
of  which  the  jjatient  may,  if  needs  be,  rest  absolutely  undisturl»ed 
for  hours. 

The  well-known  influence  of  rest  in  the  relief  of  pain  is  another 
strong  argument  U[nm  the  point  at  issue.  This  result  is  not  only 
obtained  by  quieting  all  sources  of  local  irritation,  as  has  l>een  so 
well  sbown  by  Hilton,  but  l»y  placing  the  entire  nervous  system  in  a 
proj^rly  receptive  state  for  the  restoration  of  its  lost  energies. 

ruder  the  hejul  of  rest  must  l>e  noticeil  the  l>eneticial  influences  «>f 
al«ep.  If  the  patient  can  sleep)  he  doubles  the  effects  of  simple  rest. 
Th©  worst  crises  of  shfwk  are  those  that  cannot  sleep.  Persistent  in- 
somtiia  is  always  a  bad  sign  and  generally  portends  a  fatal  issue. 
Incidentally  it  may  be  here  remarkcnl  that  opium,  aside  from  its 
U^neficial  eff'ects  in  stimulating  the  heart,  is  the  most  efficient  drag 
for  prcMluiing  sleep. 

Posture  aa  conducive  to  r»'st  is  an  important  consideration.  The 
jmti(*nt  slioidil  lie  upon  the  bad  '  '        mires  the  least  effort;  and 

in  order  U>  maintain  an  equabh       i         i    n  the  head  should  lie  level 
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with  the  bed.  Generally  it  is  better,  in  following  out  the  same  indi- 
cations, to  raise  the  foot  of  the  bed. 

The  nejtt  In  importance,  on  general  principles,  is  the  speedy  i-esto- 
ration  of  animal  heat.  Instinctively  the  patient  shivers  and  either 
by  wistful  looks  or  urgent  words  jisks  for  bknkets  and  warmth. 
Besides  this,  the  ai)r>UcaHon  of  artificial  heat  Ijy  means  of  hot  air,  or 
hot  water  io  inihber  ba^rs  or  bottles  under  tlje  cover,  is  always  iudi- 
ciited.  Care  shouhl  he  taken,  for  obvious  reasons,  that  the  patient 
should  not  I  Ml  burned  in  the  conimendfdile  zeal  to  make  him  warm. 
So  many  accidents  hajjpen  under  such  circumstances  t1».*it  too  much 
writchfahjRss  cannot  \)p>  pn joined.  It  is  an  excellent  plan  U>  have  a 
heating  ai>paratus  attjiched  to  the  oi»eratin^  t/ible  for  use  iu  bad 
cases. 

For  tlie  reudy  iipplication  of  dry  heat,  in  the  absence  of  the  usual 
apparatus,  an  ellw^w  of  st^jve-jupe  or  tin  gutter  with  one  extremity 
under  the  bedclotlies  and  the  other  over  an  alcohol  or  other  lamp, 
may  answer  in  emergencies.  Hot  bottles  wrapped  in  cloths  are, 
however,  always  readily  available. 

Heiit  can  be  applied  in  other  ways  Itx-idly  and  generally  to  folh  jw 
sitnilar  indicati*»Jis.  T>r.  Hunter  advises  that  the  entire  body  be  im- 
mersed in  a  bath  with  a  temperature  of  IW  F.,  gradually  increased 
to  110°  F.  It  would  seem,  however,  that  the  good  to  be  thus  ob- 
tained would  be  more  tlian  offsft  by  exti*a  handling  of  the  patient. 
Dr>'  heat  can  lie  advantageously  ap|jlied  to  the  precordial  or  epigas- 
tric regions,  or  the  same  parts  can  \ye  stimulated  by  sinapisms. 
Large  rectal  injections  of  hot  water  are  also  of  service  in  conjunction 
with  the  means  already  ncfticed. 

As  regards  stimulation,  which  may  be  made  to  include  all  other 
forms  nf  medicatinii.  tme  injunction  of  the  greatest  importance  is  not 
t*i  attein|>t  to  do  too  much.  The  patient  is  not  in  a  condition  to  tole- 
rate much  fussiness  on  the  part  of  his  attendants.  He  can  bear  very 
bttle,  and  his  helpei-s  should  fori  war  a  great  deal.  It  is  well  in  this 
connection  to  agree  with  Paget  iu  the  fact  that  "  thern  is  perhaps  no 
csa»e  in  the  management  of  which  the  courjige  to  do  little  is  more 
needf'd.     Great  energy  of  treatment  may  do  great  mischief.'* 

Of  Jill  the  stimulant.s  whiskey  or  brandy  is  the  best.  Its  effects, 
Bave  in  fixoejitional  cAses,  are  always  promf)t,  certain,  and  dwiided. 
When  retained  by  the  stomach  it  acts  with  greater  advantage  than 
when  employed  in  any  other  way.  It  must  be  given,  however,  with 
circttmsjiection,  else  the  weakened  stomach  gets  more  than  it  can 
absorli  and  voiuiting  results.  A  good  rnle  is  to  give  the  stimulant  in 
small  quantities  often  repeated.  In  proportion  /is  the  pulse  gains 
(strength  and  animal  heat  returns,  the  »iuautity  and  fre«iuency  of  the 
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dose  sliould  be  lessened,  otherwise  reaction  maj  become  excessive. 
When  the  stomach  cannot  retain  the  stimulant  it  may  be  introduce<l 
per  rectum^  half  an  oiiDce  tr>  au  ounce  at  a  time,  Ijir^^ely  dihited,  or  it 
may  be  given  h>pr>dermatically  in  quantities  from  half  a  draelim  to  a 
drachm  every  ten  or  fifteen  minutes.  The  euemata  prove  esfTecially 
useful  when  administere^l  hot,  an,  aside  from  the  l>enffit  of  direct  ab- 
sorption, there  is  another  of  beat  stimulation. 

Next  to  whiskey  or  bnmdy  as  a  stimulant  comes  coffee.  Cheevcr 
lielieves  that  there  is  no  better  stinmlaut  than  a  mixture  of  brandy 
and  cf>ffee  when  it  can  be  retixineil  by  the  stouKwli,  When  the  hitter 
is  not  the  case,  warm  coffee  alone  or  mixed  with  brandy  can  lie  given 
by  the  rectum. 

Under  tlie  head  of  medicines  for  the  treatment  of  shock,  opium 
hoUls  the  leatling  plac^.  It  has  the  double  function  of  a  general 
seilative  and  heart  stimulant.  In  both  thono  capacities  it  renders 
good  service  in  different  stages  of  shrvck.  In  nnfliciently  large  doses 
it  is  capable  of  quieting  the  most  severe  pain.  Being  thus  able  to 
remove  one  of  the  main  causes  of  shock,  it  f>roperly  pn^part^n  the  way 
for  its  other  valuable  senice.  Its  use  in  both  directions  is  indicated 
only  so  long  as  depression  is  {iresent.  All  other  indications  point 
to  itfl  discontinuance,  If  its  administration  is  i>ersi8ted  in*  notwith- 
t  standing,  huriii  may  como  bv  com  ting  a  too  speedy  and  too  violent 
^1  reaction. 

^L  It  is  oft*>n  surprising  to  uotf  the  givat  ti>lerance  for  opium  in 
^Hobth  of  the  conditions  named.  The  large  doRns  are  graduated  to  the 
^B  amount  and  urgency  of  the  pain.  Any  quantity  of  the  drug  is  safe 
^B  so  long  as  it  Jmlances  the  degree  of  pain.  In  other  words,  the  dnig 
^V  must  lie  used  in  sufficiently  hirge  doseB  t/O  control  the  pain,  allowing 

sufHcieut  intervals  of  time  for  effects  between  re)»etition8. 
^^  As  a  rapiilly  diffusible  general  stimulant  carbonate  of  animonia  is 
^V  considered  to  l)o  niont  valuable.  It  can  l»e  given  in  doses  of  five  grains 
ID  a  snital>ht  menstruum  every  halMiour.  I{if*hardsr>n  states  that  it 
has  a  quality  of  maintaining  the  fluidity  of  the  bbKnl.  thus  preventing 
>  heart  chit*  An  agrc*i»ublf  f<n'ui  of  administration  is  the  ofliciual 
^p  ttpiritus  ammonife  aromaticus  in  drachm  doses  suitably  dihited  with 
^^  uab'r,  Sulphnrie  ether  is  ofti^n  suVistitut«Nl  in  the  same  diise  mixed 
with  aromatic  water* 

The  hyi>odermatic  inie<'tion  of  digitalis  is  often  of  great  service 
an  an  adjuvant  to  the  Htiniulants  aln^idy  nientinn**d.  It  may  l>o  ad- 
immstt*rt^d  in  fift4H*n*iiiinirii  dos»*s  of  the  tincture  rej»eatetl  every  fif- 
teen minutes  for  the  first  hour,  after  which  due  allowance  must  be  made 
ftjr  the  cumulative  tcndi'Ucy  fif  the  drug.  It  is  generally  il  *  '  tr> 
io  add  (me  one-hundredth  of  a  grain  of  atropine  to  the  tiiiit  i   ,  i. 
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Vemeuil  its  long  ago  as  1877  recommended  the  hypodermatic  in- 
jection of  ether  in  crises  of  Hhock,  and  since  that  time  its  nse  has 
become  quite  fommou  in  opprating  tbe^ntres,  many  surgeons  prefer- 
ring its  stinuilatiiig  action  to  that  of  brandy  nimihirly  c^mpluyetl.  It 
may  be  administered  very  freely,  thii"ty  minims  every  five  or  ten 
minute-^  until  the  iiatient  rallies. 

HyiH)denoatic.  injeL'tidns  uf  atrox>ine  in  doses  of  ^^  to  ^^  of  a 
grain  are  oftentimes  of  signal  service.  Bradner,  after  an  experience 
of  twenty -five  years,  believes  tliiw  drug  to  l>e  the  best  of  all  heart 
stimulants.  P^ggleston  states  that  it  not  only  increases  tlie  nuniljer 
and  vigor  of  the  heart  l>eats,  fait  the  area  over  which  the  puLnatiiins 
are  distributed  is  enlarged,  thus  influeuciug  in  a  marked  degrt*e  the 
peripheral  circulation  and  tlie  conspf|uent  elevation  of  temppralure. 
It  is  considered  hy  him  in  such  a  view  of  si>ecial  value  in  the  shock 
from  lightning  sti"oke. 

The  tincture  of  beUadonna  is  sometimes  used  internally  in  half- 
dnichm  doses  every  hour,  also  with  the  view  of  stimulating  he^ti-t  action 
and  aiding  contraction  of  the  arterioles,  but  it  should  l)e  regarded 
only  as  a  substitufp  when  atropine  is  not  available. 

The  promptly  beneficial  action  of  the  inhalation  of  nitrite  of  amy] 
in  the  hands  of  tlie  writer  in  cases  of  thrcateneil  chloroforTu  narcosis 
has  induced  him  to  try  the  remedy  in  shock  proper.  Good  eft'ect« 
may  be  obtained  in  cases  where  something  must  \ye  done  tjuickly  or 
left  undone.  He  has  usetl  tlie  remedy  with  good  effect  in  the  latter 
condition.  He  would  consiil^r  it  si>eciaily  indicated  in  threatened 
cardiac  failure  when  it  was  necessary  to  stimulate  the  cardiac  muscle, 
and  rapidly  revert  the  f4>rce  of  the  bloo<l  current  from  the  cerebral  to 
the  peripheral  regions.  It  must  be  borne  in  mind  that  such  eflfects 
can  l)e  produced  l)y  a  simple  whiff  or  two  of  the  vapor.  On  no  ac- 
count should  the  administration  be  pushed  beytrnd  this,  as  the  effect 
is  not  only  |»ractically  instanbiuenus,  but  is  liable  to  increase  after 
the  vapor  is  withdrawn.  In  full  doses  the  dnig  produces  rapid  heart 
action,  great  flushing  of  the  face,  diminished  arterial  tension,  mus- 
cular relaxation,  and  gasping  respiratir»n.  In  smaller  doses  adminis- 
tered with  due  cautitm  it  would  appear  to  act  indirectly  as  a  quick, 
powerfub  and  diflusilile  circulatory  stimulant. 

Various  otln-r  drugs  have  l)een  suggested  as  useful  in  shock,  but 
none  so  far  has  won  an  important  place  in  the  recognized  list  of  well- 
tried  therapeutical  renjedies.  Among  such  may  be  raentione*!  hyos- 
cyamus,  chloral,  and  the  various  coal-bir  products. 

Stimulants,  however,  are  of  nse  only  as  temporary  expedients  in 
pressing  emergencies.  They  may  start  the  fire,  but  the  i-eal  fuel 
mUiit  Ik)  supiilied  by  subsequent  nutriment.     Hence  when  the  pulse 
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•mes  fnllpr,  large  and  well-warmed  enemata,  but  better  still  plain 
noiiriHliing  HiiiilH  by  tbe  moutli,  may  be  given.  Milk  in  the  simplest 
and  l)eftt  foml  for  the  stomach,  while  beef  tea  mixed  with  egg,  or  pe|>- 
tiinizeil  lHM>f  juice,  nnswt*rs  bent  per  reotum.  Milk  and  other  liquid 
foods  should  be  given  shiwly  and  in  small  (piantities  at  a  time  in 
order  to  insure  proper  admixture  w4th  the  saliva,  thus  giving  the 
natiiral  start  t^  tlie  gastric  digestion.  Wlien  nausea  is  present  small 
quantities  of  hot  In^ef  teji  per  rectum  answer  an  excellent  ])«rpose. 

The  intense  thirst  which  exists  more  e8i>ecially  in  cases  that  have 
suffered  from  severe  hemorrlmge  must  lie  relieved  as  cautiously  as  is 
c<Uisistent  with  giving  all  the  water  the  patient  can  absorl*.  The 
writer  has  never  seen  hai*m  come  frt»m  drinking  any  reasonable  quan- 
tity of  water  when  the  latter  could  1m*  retained  by  the  stomach.  In 
the  intervals  pellets  of  ice  may  lie  allowed  to  melt  in  the  mouth.  It 
is  id  way  8  better  to  kxik  up  to  nature  than  to  Imjw  to  a  theory.  When 
in  the  severe  cases  of  hemorrhage  the  systemic  thirst  is  intolerable^ 
when  the  stomach  is  too  irritable  Ui  retain  water,  even  in  small  (pian- 
tities often  repiMited,  the  saline  solution  recommended  by  Mikulicz 
may  l»e  injected  into  the  median  basilic  vein  or  in  the  cellular  tissue, 
of  the  abdomen  or  other  avaihdile  ivgion.  This  solution  is  prepai 
after  the  following  formula :  sotUi  cldoridi,  3  iss. ;  sodii  bicarbonatis, 
gr.  XV. ;  a«|Uie  destillatie,  Oij.  Mikulicz  advises  that  from  one  tOj 
four  pint*,  warmed  to  100'  F.,  l>e  slowly  injected,  the  puke  and 
piniti<»n  l»eing  carefully  watched.  Roberts  believes,  and  with  gc 
reason,  that  saline  solutions  thus  given  will  be  more  promptly  ei 
cious  in  cjneuching  thii^st  than  water  by  the  mouth. 

Sir  William  MacCormack  and  other  authorities  suggest  that  it 
would  be  prof»er,  when  the  heart  is  overcrowded  with  blood  during 
shock,  and  the  jugular  veins  gorged,  that  blo(xl  l>e  drawn  from  the 
latter  vessels.  It  is  assumed  that  by  such  means  the  general  blood 
pres-sure  may  be  quickly  and  directly  impreesed  and  thus  the  dis- 
tended heart  be  relieved.  The  condition  apparently  indicating  such 
a  line  of  ]jr<^»cedure  is  rather  an  effect  than  a  cause  of  heart  disten- 
tion. As  Moullin  very  properly  suggests,  "the  heart  is  distended 
liecause  it  is  paralyziMl,  not  paralyzed  because  it  is  distended.** 

In  those  cases  in  which  there  is  great  cardiac  feebleness  from  hu'k 
of  volume  in  the  blood  curr»^nt,  as  in  syncope  from  hemorrhage,  ban- 
daging the  extremities  is  of  great  l>enefit  in  keeping  the  intra-abilom- 
inal  and  intra-thonicic  vessels  sufficiently  full  tt)  enable  the  heart  t(> 
act  proi>erly.  In  c^ise  there  is  not  a  quick  response  the  saline  intra- 
venous injections  an*  urgently  den)ande<l. 

It  is  claimeil  in  ca^es  of  collapse  that  the  phrenic  nerve  may  be 
nciefally  stimulated  by  elertr<«lc4i  phieed  along  ltd  coufse  on  the  neck 
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and  over  the  epigastrium.  This,  however,  is  always  a  forlorn  hope, 
and,  except  for  the  show  of  doing  something  when  a  patient  is  past 
help,  is  of  no  use  whatever.     It  is  often  tried  and  as  often  fails. 

When  reaction  becomes  excessive  the  indications,  as  pointed  out 
by  Travers,  are  to  support  and  increase  jiower  as  well  as  to  moderate 
and  reduce  action.  Stimulants  are  discontinued,  excitement  is  modi- 
fied by  anodynes,  but  most  important  of  all,  every  possible  nourish- 
ment must  be  obtained  by  food  administered  in  proper  quantities  and 
at  proper  intervals. 
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SEASICKNESS. 

BY 

ALBERT  L.  GIHON, 

U.   S.    NAVY. 


SEASICKNESS-NAUPATHIA. 


8EA8ICKNES8  IB  an  affection  which  seldom  finds  iiKire  than  ctUHorv 
mention  in  svstematic  medical  treatises.  Nevertheless,  many  thon- 
nands  of  human  l>eing8  suffer  from  it  daily,  and  some  so  seriously  as 
to  demand  medical  interference  for  the  relief  <>f  distressing  symptoms 
or  to  prevent  i)erraauent  impairment  of  health  or  i)088ible  danger  to 
life.  A  morbid  state,  wh<iHe  range  is  fnmi  an  evanescent  malaise 
to  the  most  profound  lethargy,  from  mere  dizziness  and  headache  to 
eoma  or  collapse,  and  which,  as  Pellarin  has  8ai<l,  is  ciipable  of  im- 
]>osing  the  sacrifice  of  aU  a  man  holds  dear — his  ambition,  his  most 
natural  affections,  life  even — deserves  the  c^irefxd  attention  of  the 
physician.  Its  English  designation  approi>riately  indicates  it,  aa  do 
its  ef|uivalpnts,  ^ff1f  de  mcr  in  French,  SerhmtkheU  in  German,  Zic- 
zitkk  in  Dut-ch,  Mareo  in  Spanish,  and  MoJe  di  marc  in  Itiilian.  Its 
customary  nosological  title,  ICaii^ea  mnrina,  is  a  misnomer,  since  the 
I^tiu  a<lioctive  is  a  needless  tautologic  postfix  to  the  Greek  original, 
vofxrfa  from  i-'Jt'V,  a  ship,  winch  evinces  the  early  association  of  its 
f prominent  symptom  with  its  usual  maritime  cause.  For  pur[iose8  of 
international  medical  statistical  nomenclature  Xaftimthio  is  the  pre- 
fenible  term.  Ins  in  jirojHises  Kinctta  hh  a  more  rati<^nal  name,  since 
it  includes  all  other  similiir  forms  of  mf^tion-sicknesH. 

Altbongh  seasickness  is  an  absolutely  avoidable  infiiction,  since 
no  one  will  Ix^  affectiHl  by  it  who  remains  on  shoi'e,  and  notwithstand- 
ing FM-arcely  five  per  centum  of  the  human  nice,  who  do  go  afioat,  are 
wholly  exempt  from  it,  the  love  of  novtdty  and  desire  to  travel  are  so 
iropelleut,  that  the  number  of  its  victims  is  no  more  lessened  than 
i«  the  pof>ulati«>u  of  the  eartli  retarded  by  the  ]»aius  of  childbiiih. 
In  fact,  the  two  conditions  are  alike  in  that  while  both  are,  at  the 
time,  liewailed  in  extravagant  terms  of  terror  and  abhorrence,  lioth 
are  commonly  so  8o<m  forgoth^n  by  U»e  great  majority  of  sufferers 
tlmt  the  i^ine  fttrtt  ti  dure  is  again  and  again  voluntarily  and  deliV>- 
emtely  encountered.  Occasionally,  however,  families  have  been  per- 
mADently  separated  through  the  uuconc|uerab1e  dread  of  the  sea  in- 
gpif^il  by  one  voyage,  and  iusUknC'es  are  not  rare  of  oflic-en*  of  Uie 
naval  and  merchant  senicos  who  have  been  compelled  to  abandon 
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their  vocations  by  reaeori  of  constitutional  unfitness.  Cato  declared 
that  one  of  the  tliree  things  he  rej^retted  having  done  was  that  he 
went  by  sea  when  he  might  have  travelled  by  knd. 


Symptoms. 

The  indications  of  seasickness  are  nnmiBtakable.  A  person  ap- 
parently or  aetiially  in  the  best  possible  physical  condition  embarks 
on  board  a  vessel  of  any  kind,  and  sonietiiues  even  before  tlie  anchor 
has  b3en  lifted,  but  usimlly  not  until  a  lon^^er  or  shorter  time  after 
getting  under  way,  exhd>its  a  train  of  synii*torns  of  varying  intensity, 
which  are*  however,  recognized  as  due  to  the  change  of  habibit  fi'om 
terra  firma  to  a  contracted,  unstable  domicile  afloat.  No  class,  con- 
dition, or  age  is  exejni)t»  although  very  young  cliiklren  are  seldtnn 
affected,  the  8tt8cej)tibility  increasing  from  the  second  to  the  eighth 
year  of  age,  when  thej'  suffer  like  adults.  Bronsmicho,  Mftlccui 
pruirf}*ffl  in  the  French  navy,  quoted  l>y  Martialisj  sUded  that  on  a 
transpfjrt  to  which  he  was  attached,  during  a  severe  gale,  when  even 
old  sailors  were  affected,  forty  ofHcers  on  l>oard  were  all  sick,  while 
thirty- tw*o  children  from  three  niouths  ia  four  years  old  enjoy pd  com- 
plete immunity.  Neither  is  it  peculiar  to  man,  monkeys  and  quad- 
rupeds»  especially  horses,  cattle,  and  dfigs,  succumbing,  cats  less  than 
other  animals,  while  domestie  fowl  an<l  rith^r  birds  are  often  too  sick 
to  swallfjw  the  food  they  feelily  attempt  to  pick. 

Among  human  lieings,  the  degree  of  indisposition  has  a  wide 
range.  While  perhaps  five  in  every  hundred  pei-sons  are  practically 
immune,  twenty-five  per  centum  will  be  but  little  sick,  sixty  per  cen- 
tum a  great  deal  no,  though  for  a  comparatively  brief  period,  while 
the  remaining  ten  will  lie  distressingly  ill,  one  or  two  of  these,  if  the 
weather  be  cold  and  stc^rmy»  the  passage  long,  and  their  prior  physi- 
cal condition  bad,  becoming  critical.  The  seasick  may,  therefore,  be 
considered  in  three  principal  groups,  as  moderately,  considerably,  or 
severely  affected. 

Ordinarily  the  first  evidence  of  indisposition  is  a  feeling  of  gen- 
eral malaise,  an  indefinaldo  nervousness,  ajid  discomfort  or  ccmfusion 
al>out  the  head — a  sensation  of  unsteadiness,  variously  described  as 
lightlioadedness,  giddiness,  or  dizziness,  soon  amounting  to  decided 
vertigo,  and  attended  with  vngue  frontal  headache,  j)ain  in  the  tem- 
poral regions,  or  a  sense  of  tightness  or  constriction  in  the  back  of  the 
neck  and  disposition  to  stretch  and  yawn,  followed  by  irresistible 
drowsiness.  Some  never  go  beyond  this,  a  hearty  meal,  a  cup  of 
coffee,  or  a  sound  sleep  dissipating  the  uncomfortable  sensations,  and 
many  old  seafarers,  who  would  resent  the  imputation  of  seasickness, 
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experience,  during  very  rough  weiither  when  the  teinpernture  is  low 
^Lod  the  sea  choppv,  this  mild  form  of  cerebral  disturbance,  which, 
Jiowover  slight  or  severe  the  attack,  is  the  one  iu%'ariable  conconiitmit 
*if  this  affection.  In  aggravated  cases  it  not  unfiwinentlv  outlasts 
XTccover.Vt  continuing  as  a  lingering  souvenir  of  the  voyage,  women 
especially  who  have  suffereil  gi'ievously  declaring  for  many  days 
^ter  that  they  still  feel  the  motion  of  the  vessel. 

Not  uncommonly  with  the  giddiness  and  headache,  the  temper 
liecomes  irritable.  The  victim  shuns  association,  either  resenting  the 
lianter  of  old  vojagem  or  morosely  indill'eront  io  it  and  low-spirited. 
The  face  flushes  and  pales  alt<*ruatoly,  the  light  is  painful,  the  pupil 
^^contriu'ting  to  exclude  it;  there  is  ringing  in  the  ears,  and  an  exag- 
H^ratiou  of  the  sense  of  smell,  that  makes  customarily  unnoticed 
CHlors,  as  tlmt  of  a  cigar,  <»r  the  otherwise  Mgre*ejd)le  smell  of  cooked 

Ifo4Hl,  revolting.     At  the  same  time,  there  will  probably  l>e  epigastric 
lineasiness,  "sinking  at  the  pit  of  the  st-oimich,"  and  sense  of  empti- 
ness with  a  craving  for  hiod,  if  the  general  health  l>e  robust,  rather 
than  the  usmd  loss  of  api»etite.     If  this  l»e  gratified  judiciously  by  a 
howl  of  hot  souj>  or  a  glass  of  kumyss,  the  nervous  equilibrium  will 
^Ebe  restored,  and  the  cerebral  hyi>ei*jpmia  and  disturl>ed  sensory  impres- 
"eions  relieved,  so  that  the  case  will  never  exhibit  the  decided  nausea 
which  has  given  its  recognixe<l  technical  name  to  the  condition.     The 
fortunate  few  whose  indisposition  is  limited  to  this  ai'e  those  whose 
^Api>etite^  become  voracious,  whose  step  recovers  its  spring,  and  wh*i 
^kromenade  the  decks  rejoicing  in  the  invigorating  and  exhilarating 
^iniiueuce  of  the  tx^ean  air* 

^  With  the  far  gi-eater  number  the  vertigo  and  epigastic  discomfiirt 
^Kncrease,  anorexia  is  developed,  and  soon  after  nausea  which  is 
^■iftggravated  by  the  unaccustomed  sights  and  smells  until  vomiting 
^Mccurs,  followed  by  relief  of  all  the  unpleasant  feelings,  which,  how- 
^■ivcr  return  again  and  again  after  brief  seasons  of  rest  and  sometimes 
^Bleep.  The  symptoms  of  nervtms  tisthenia  at  the  same  time  liecome 
^Bnore  prominent.  Vertigo  is  folio wihI  by  faintness,  mental  depression. 
^Bnd  hebetude.  The  suffei'er  answei*s  laconically  if  at  all.  Kespira- 
^Blion  is  lttl>ored  and  sigliiug.  Thecircuhition  l)ecomes  slow,  weak,  and 
^bometimes  int**rmittent,  anil  as  a  consequence  the  extremities  are  cold, 
^■he  nails  blue,  **  chills  creep  up  and  down  the  spine**  alteniatiug  with 
^■Bushes  of  heat,  with  no  actual  rise  of  temperature.  AVith  this  thei'o 
^Hh  loss  of  muscular  co-ordination,  similar  U>  that  of  dninkenness,  the 
^Hait  is  sUggenng,  the  legs  bend  under  the  weight  of  tlie  body,  and  the 
^Builortiumte  falls  helj^lessly  iiitxi  a  seat  and  refuses  to  make  an  effort 
^Mo  Hue.  A  few,  with  naturally  strong  will  power,  protest  to  the  last 
^nhat  thev  are  all  right,  although  their  change<l  physiognomy  betrava 
H  'Vol.  m-U 
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them,  in  their  lengthened  features,  their  deadly  pallor,  discolored 
nose  and  ears,  and  altered  voice ;  and  even  while  boasting,  a  qualm  of 
heartsick  agony  i)ossesses  them  and  they  eject  the  contents  of  their 
stomachs  involuntarily — anywhere,  over  themselves  or  their  neigh- 
bors. The  secretion  of  saliva  and  buccal  mucus  becomes  profuse  and 
overflows  the  lips,  rather  than  being  expectorated.  There  is  a  bitter 
taste  in  the  mouth  and  a  coated  tongue,  due  more  to  antecedent  gas- 
tric disorder;  there  is  thirst  with  dread  of  swallowing  liquids.  The 
vomiting  becomes  more  frecjuent,  and,  after  the  stomach  has  been 
emptied  of  its  contained  food,  painful ;  mucous  matters  are  strained 
up,  more  and  more  tinged  with  bile,  and  at  last  the  capillaries  are 
ruptured  by  the  violent  retching  and  Wood  stains  the  ejecta.  The 
headache,  cardialgia,  and  gastralgia  are  described  as  insupportable. 
The  nausea,  retching,  and  vomiting,  with  scanty  excretion  of  urine  and 
constipation,  are  the  prominent  features  of  this  second  and  most 
numerous  group  of  cases,  including  more  than  half  the  novices  of 
ship-life.  Although  their  condition  appeal's  alarming  to  the  inexperi- 
enced on  board,  as  it  would  bo  if  they  were  on  shore,  their  indisposi- 
tion usually  lasts  oidy  a  few  days  and  disapixjars  without  leaving  a 
trace,  except  in  persons  of  feeble  constitution,  or  those  already  ill, 
in  whom  it  may  continue  a  whole  voyage  or  return  whenever  the  sea 
becomes  rough  or  the  rolling  or  especially  the  pitching  is  considerable. 
These  are  never  absolutely  safe.  A  week  or  two  of  pleasant  weather 
and  smooth  sailing  lulls  them  into  security,  to  be  ignominiously 
overthrown  by  the  first  gale  or  head  sea.  Guepratte  quotes  an  in- 
stance w^here  seasickness  occurred  after  sixty  days  of  pleasant  weather 
on  a  voyage  from  Brest  to  Montevideo.  Many  suffer  on  the  short 
passage  of  twenty-six  miles  across  the  Straits  of  Dover,  or  the  longer 
ones  crossing  the  Euglish  Channel  and  the  outlet  of  the  North  Sea, 
who  have  escaped  on  long  voyages  on  the  high  seas,  or  have  even  made 
the  same  passage  over  and  over  unscathed,  as  occurred  with  a  young 
English  girl,  a  fellow-passenger  of  mine  from  Flushing  to  Loudon, 
making  her  annual  vacation  visit  home,  who  shed  tears  of  bitter  mor- 
tification that  she,  who  had  never  been  sick  before,  should  at  last  suf- 
fer the  common  lot. 

These  typical  cases  of  seasickness  receive  scant  sympathy  from 
the  habitues  of  the  sea,  who  consider  their  plight  only  a  pro]^r  ini- 
tiation to  the  realm  of  Neptune.  In  old  times  youngsters  on  their 
first  cruise  'were  craftily  sent  aloft,  where  they  invariably  got  seasick 
and  were  then  cured  by  a  lick  of  the  cat,  a  bucket  of  salt  water,  or  were 
offered  a  slice  of  fat  i)ork  tied  to  a  string  which  they  were  told  must 
be  swallowed  and  hauled  up  and  down  to  insure  their  future  safety. 
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The  dread  and  deepoudency  of  the  victims,  especiaUy  men,  are  some- 
times beyond  reason,  and  they  be^  to  be  thrown  fiverbfmnl  without 
having  the  re^sohition  to  cominit  the  act  themBelves.  ClaHsical  stu- 
dent8  are  familiar  with  the  oft«?u-4|iiot4*d  case  of  Cicero,  who  havjUK 
gone  to  sea  to  escape  the  a^sassiiis  of  theTriiim\'irs,  begged  to  be  put 
on  shore,  prefernng  t4»  enc(^»iiuter  the  risk  ol  Hjioedy  death  than  continue 
to  Huttt-T  the  agony  he  was  then  enduring.  Serious  consetjuences  are 
uucommtm,  and  ix'cur  only  incasettof  chronic  invalids  or  those  snfl'er- 
ing  from  aurgical  aflectious  as  aneurism  <»r  hernia^  where  injury  or 
death  may  Ix^  the  mechanical  i*chuU  t»f  the  |>er>*istent  vomiting.  Abor- 
tion, which  might  l>e  feareil  as  a  common  incident,  is  not  so,  and  on 
the  contrary  the  vomiting  of  pregnancy  and  cases  of  nervous  vomiting 
are  not  unfre^jueutly  checked  by  tlie  nausea  of  seaKickneHs.  The 
menjstrutU  function  is  seldi>m  demnged. 

The  characteristic  of  the  third  chuss — those  who  are  severely  sea- 
sick— is  the  extreme  prostration  amounting  sometimes  tci  coUapse. 
The  condition  of  these  is  dei»lorable.  They  lie  motionlesfl,  appar- 
ently lifeli'jis,  the  sense  of  t^iuch  so  duUed  that  nothiug  incimimtHlKs 
them.  The  features  are  li\'id  and  i>iuched,  the  surfiice  covered  with 
cold,  chinuuy  sweat;  circulation  and  respiration  are  retarded — the 
synct>i>e  is  profound,  and  c<»nvulsions  sometimes  (X'cur,  esjx'cially  in 
women,  who  chi*»dy  com*titute  this  numeii<  ally  small  class  of  suffer- 
ers. The  action  of  the  brain  is  sii8[>ended,  tlie  loss  of  will-power  is 
complete,  Mothei-s  h>8e  eyery  sentiment  of  maternal  affection  and 
mixlest  women  all  sense  of  shame,  exiK>sing  themselves  with  the  most 
reckless  abandon,  and  I  know  of  instances  where  they  have  submitted 
to  sexual  approaches,  for  which  they  aften^ard  suffereil  the  keenest 
remorse.  The  vouiiting  continues  and  is  all  the  more  distressing  and 
painful  that  the  stomach  is  empty.  Maitialis  reiK)rts  Boniavers  case 
of  a  Fn^nrh  officer  whose  vomiting  ws»s  so  severe  that  the  contents  of 
the  small  iutestiue  were  brought  uji.  and  instances  another  of  his  own 
where  hecjil  nuttt«'rs  were  vomited  — but  even  in  case«  of  tlie  severit^v  of 
this  chkHs  serious  or  fatal  resultij  are  rare  except  in  persons  ab'eady 
weakeiHHl  l>y  [iR^-«*xistei]t  disease. 

In  ray  personal  exjierience  of  forty  years  in  the  naval  service  and 
on  boanl  numerous  passenger  vessels  on  every  sea,  and  during  some 
of  the  most  terrible  hunicanes  and  typhoons  ever  encountered,  I  have 
never  met  w  illi  a  fatal  case,  nor  one  in  which  death  might  prolmbly 
iiccuT  later.  Nausea  marina  a|)i»ear8  among  the  annual  st^itisticjd 
n^urns  i»f  the  Meilical  Department  of  the  Navy  of  the  United  Statics 
only  tluring  the  laat  fifteen  years.  The  following  is  a  tabular  exhibit 
of  the  cjiscs  reiv)nled  during  that  time: 
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During  this  iieriod,  there  were  aiinually  borne  on  the  rolls  of  the 
navy,  as  the  effe^-tive  force  afloat,  the  names  of  from  ten  to  nearly 
eleven  thousand  officers  and  men,  of  whom  perhaps  one  thousand  a 
year  represented  young  men  and  boy  8  from  civil  life— enlisted  for  the 
first  time  as  landsmen^  clerks,  mechanics,  apprentices,  marine  re- 
cmits,  and  newly-appointed  cadets  at  the  Naval  Academy,  so  that  a 
maximum  of  less  than  five  per  centum  of  these  ever  fell  under  the 
cognizance  of  the  medical  (ithcers  and  became  matter  of  rei-ord  as 
victims  of  seasickness ;  and  though  they  must  have  belonged  to  the 
class  of  seriously  affected  to  have  been  placed  nn  tlie  sick  list,  the 
average  duration  of  their  inal^ility  to  do  duty  was  only  three  days, 
and  in  fifteen  ye^irs  lint  twelve  retjuired  to  be  sc^ut  tfi  a  hospitid,  and 
none  of  these  terminfit-i^d  fatally  f^r  was  invalided  from  the  service. 

Dutton»  who,  though  hiniKolf  an  old  saihir,  admits,  "I  have  never 
roastenMl  ray  own  tendency  to  seasickness,"  referring  to  his  memo- 
randa of  many  thousands  of  ca.ses,  says:  "I  have  never  lost  a  case, 
but  among  my  nntes  I  find  two  who  nearly  succumbed  to  the  dread- 
ful malady— tine  an  Italian  dentist,  who  was  ill  all  the  way  from 
London  to  New  York,  who  did  not  keep  anything  on  his  stomach 
longer  than  ten  miuut-*'s  during  the  ten  days'  passage;  the  second  a 
Scotch  lady  who  was  sick  with  hardly  an  interval  fi*om  Loudon  to 
New  Zealand.  We  arrived  at  Wellington  in  forty-two  days  after  a 
fair  [)as8age,  where  we  staye*!  some  days,  and  where  she  picked  up  a 
little,  but  on  the  voyage  from  Wellington  to  Port  Chalmei^s  she  waa 
as  bad  as  ever."  De  Rochas  reports  the  case  of  a  nun,  who  was  sea- 
sick every  day  of  a  six  months'  voyage  to  Australia,  and  who  waa 
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reduced  by  tlie  persistent  vomitiug  Uj  the  last  degree  of  emaciation, 
and  I  myself  gaw  a  Dutcli  nun,  ou  a  twelve  days*  passage  to 
Amsterdam,  wheu  tlie  sea  was  smooth  as  a  mill-pond  all  the  way 
acroBH,  and  there  were  no  other  caaes  among  the  five  humlred  pei-sona 
on  board,  who  might  have  died  from  inanition  and  nen-ous  exlians- 
tion,  but  for  careful  ti*eatment  and  compulsory  feeiUng. 

ForJyce  Barker,  ht»wever,  relates  his  exijerience  of  three  fatal 
cases,  one  a  young  physician,  his  former  pupil,  who  sought  to  recn- 
I>erate  from  the  exhaustion  of  overwork  by  a  fishing  excnr8ioii  of 
some  weeks  to  the  Banks  of  Newfoundland,  and  who,  after  four  weeks 
of  uncontrollable  vomiting,  dieil,  two  days  after  lauding,  delirious 
and  exhausted  from  iuauiti<m;  a  second  of  a  young  lady,  who  died  nu 
the  passage  from  Havre  t«»  New  York,  and  whose  death  was  attributed 
by  Dr.  A.  H.  Smith,  the  surgeon  of  the  steamship,  to  exhaustion, 
uufpieHtitmably  the  result  of  the  seasickness  ahnie;  and  a  third,  whom 
he  saw  in  cousulbition,  who  died  on  the  fourth  day  after  arriving  from 
a  nmgh  pass^ige  of  sixteen  days  from  Liverpool,  who  hail  been  unable 
to  retjiin  anything  on  tlje  stomach  duriug  all  that  time. 

tiiiuin,  on  bt>ard  L*KfMrlan,  had  under  his  care  a  voung  marine 
artillerist,  returning  from  the  Gaboon,  who  bad  been  gi*eatly  debili- 
tated by  long  residence  in  the  unhealthy  <'limate  and  by  numerous 
attacks  of  paludal  fevers,  who  dietl  after  nine  days  of  uninterrapted 
vomiting.  The  emeeis  became  bltMKly,  the  prostration  was  extreme, 
the  skin  was  cold  and  clammy,  frefpieut  attacks  of  syncoj>e  super- 
vened, duriug  one  of  which  he  died.  A  young  native  of  Senegal, 
Gouiu  state's,  dieil  on  board  UAunhnUe  under  similar  circumstances. 

Forget  relates  a  case  of  encepluilitis  consequent  upon  scjisick- 
nefis;  M»/nard  a  fatal  case  of  gastro-enteritis;  Guepratte  a  death  from 
hematemesis;  Fonssagrives  one  frrmj  rupture  of  the  stomach;  and 
Andrenx  liatl  four  deaths  amon^;  ft>ur  hundred  passengei's,  many  of 
them  chronic  invalids,  returning  Uy  France  with  constitutions  com- 
pletely broken  down  by  tropical  diseases. 
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The  mtionale  of  the  processes  which  set  up  the  vertigo,  nausea? 
and  prostration,  constituting  the  several  phases  of  seiisickncHS,  has 
been  a  matter  of  spoculatioTi  by  the  various  authors  whose  works  are 
indicate^!  at  the  close  of  this  article,  A  dozen  or  more  theoretical 
explanations  have  Ijecn  propounded  as  ti>  the  precise  manner  in 
which  the  motion  of  the  vessel  disturbs  the  organism.  The  latest 
authorities  agree  in  plaeiug  tlie  afl"»><^tit»n  among  the  neuroaea.  Hkin- 
nar,  wlmiie  admirable  essay  a[j{>e«ued  a  little  over  a  year  ago,  regards 
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it  especially  as  a  neurosis  of  the  great  sympathetic — the  movements 
of  the  vessel  primarily  affecting  the  sensorium,  or  mechanically  dis- 
placing and  straining  the  visceral  organs,  or  altering  the  pressure  of 
the  column  of  blood  on  the  containing  vessels  and  thus  inducing  a 
reflex  inhibitory  influence  on  the  cardio-accelerator  and  vaso-constric- 
tor  centres,  whose  paresis  enfeebles  the  heart's  action,  dilates  the 
sanguineous  vessels,  and  lowera  the  general  arterial  blood  pressure — 
the  last  being  one  of  the  starting-points  of  what  he  terms  "  a  verita- 
ble vicious  circle,  which  explains  the  tenacity  of  the  affection  and  its 
resistance  to  divers  methods  of  treatment.'*  Van  Valzah  of  New 
York,  one  of  the  very  latest  and  most  logical  writers  on  the  nature  of 
seasickness,  defines  it  to  be  essentially  and  primarily  a  disordered 
sense  of  equilibrium  and  of  space,  inducing  a  sensory  form  of  ver- 
tigo, due  to  hyperoomia  and  instability  of  the  sensory  and  sympa- 
thetic nerve  centres,  and  the  exciting  cause  continuing  to  act,  the  re- 
sulting anaemia  of  the  brain  and  cerebro-spinal  irritability  explain  the 
mental  depression,  gastric  symptoms,  and  nervous  exhaustion  and 
prostration  which  ensue  with  increasing  intensity.  Benard,  one  of 
the  later  French  theorists,  recognizes  the  mal  de  mer  as  a  neurosis,  a 
simple  malaise  when  mild — a  sympathetic  nervous  vertigo  accomi)a- 
nied  with  gastric  disturbance  when  severe — due  to  the  perverted  sense 
of  space  or  equilibration,  which  he  locates  in  the  semicircular  canals. 
Vertigo  is  unquestionably  the  constant  phenomenon  in  whatever 
case  of  seasickness,  and  disturbed  equilibrium  the  constant  precedent 
condition,  but  any  iri'egularly  moving  conveyance,  l)esides  ships, 
occasions  vertigo,  as  exi)re8sed  in  the  popular  plirase,  "It  makes 
me  seasick,"  during  a  ride  in  a  railway  car  over  deep  grades  and 
around  sharp  curves,  or  in  a  stage-coach  or  caleche  hung  on  high 
springs,  or  on  the  back  of  a  trotting  camel.  Tlie  proposed  military 
dromedary  corps  in  the  French  army  was  found  imi)racticable  because 
of  the  sickness  and  disability  of  so  many  of  the  soldiers  induced  by 
the  peculiar  gait  of  the  animal.  The  gyrations  of  the  waltz,  especially 
if  continued  without  reversing,  the  motions  of  the  swing  and  see-saw, 
looking  down  from  high  altitudes  into  chasms,  and  ascending  in  a 
balloon,  all  act  by  disturbing  the  sense  of  e(iuilibrium  and  occasion 
vertigo,  headache,  nausea,  vomiting,  and  syncoi)e  as  in  seasickness. 
The  same  symptoms  are  also  induced  by  the  wave-like  undulations  of 
earthquakes  in  countries  where  these  occurrences  are  f reipient,  among 
those  unused  to  them,  and  have  been  wrongly  attributed  to  fear.  Old 
writers,  Plutarch  among  them,  did  indeed  ascribe  the  phenomena  of 
seasickness  to  emotional  disturbance,  of  which  fear  was  the  incitant, 
and  Guepratte  in  support  of  this  possibility  tells  the  story  of  two 
shipwrecked  whalers,  rescued  by  a  French  vessel,  who  subsequently 
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Itecame  seasick  when  doubling  Cape  Horn ;  but  while  mere  dread  of 
the  sea  ma^'  act  as  a  ]>redis{)osiug  influence  in  a  few  individuals  of 
timorous  disposition,  and  the  recollection  of  their  peril  may  have  had 
this  eflfeet  in  the  two  whalers  whose  nervous  s\  stems  had  been  shat- 
terod^  the  effective  cause  will  alM  ays  be  found  in  actual  or  imaii^ined 
disturbance  of  equilibrium.  A  distin^Miished  surgeon  in  the  I'niteil 
feJtiites  Navy,  formerly  associated  with  me  on  duty,  who,  ulthouKh  he 
had  passed  half  of  his  twenty-five  years  of  service  at  sea,  was  always 
a  great  sufleitrr  from  seasickness,  assui'ed  me  that  he  could  at  any 
time  excite  in  himself  feelings  of  nausea,  by  recalling  occusiuna  and 
circumstances  of  former  attacks.  Charteris  (juotes  Henry  Ward 
Beeclier  as  n^lating  how  "many  years  after  his  first  voyage  across  the 
Atlantic,  he  heard  some  sailurs  in  a  Brtn>klyu  di»ck  singing  the  same 
old  'chanty  song'  that  he  had  heard  when  ill  at  sea,  and  that  tlie 
mere  list^^uing  to  it  produced  the  creepy  feeling  of  seasickness;"  and 
tells  another  striking  instanct^  of  the  efl'ect  upon  the  sensorium  of  tlie 
a880ciati<m  of  ideas  in  reawakening  the  peculiar  evidences  of  this  con- 
dition, which  he  obsen'od  three  years  liefore,  when,  as  ho  was  stand- 
ing on  tLc  deck  of  the  little  steamer  which  w^as  alnrnt  to  start  from 
Penzance  in  Comw*all  for  the  Hcilly  Islands,  a  cab  drove  hurriedly  a|> 
to  the  pier  and  fnim  it  alighted  a  lady  and  a  gentli*man,  the  former  of 
whom  was  so  jifTected  by  the  mere  sight  of  the  steamer  that  she  be- 
came pa]e»  staggenMl,  an<l  gas|>ed  for  supfnirt  from  dizziness,  and  no 
jiersuasion  could  induce  her  to  go  on  lK»ard,  Martialis  also  narrates, 
in  illustration  of  how  easily  the  sense  of  etjuilibrium  may  l»e  affected 
throttgh  sight  ahui<%  the  C4i>se  of  a  lady  on  l>oard  a  naval  dispatch  l>oat  at 
anduir  in  a  rlos^Hl  dtx^k  at  Havi*e,  whei*e  the  vessel  was  :d>solut*^ly 
motionless,  whij  got  seasick  from  merely  wat^^-hing  a  Iam[»  swinging 
ID  the  wind  from  an  open  skylight— an  effect  similar  to  the  sensations 
induced  by  the  use  of  t<x)  powerful  eye-glasses  u|Kin  those  not  accus- 
t<>me<l  to  such  aids  to  vision.  Dr.  Mjicauley  of  the  Unit«>d  States 
Army  tells  how  Senat^ir  Morrill  was  relievinl  of  his  seasickness  by 
checking  the  swaying  of  **that  confounded  lamp,"  which  fascinated 
him  so  that  he  could  not  keep  his  eyes  off  it,  and  which  was  the  only 
thing  that  could  have  disturl^ed  his  sense  of  ei)nilibrium,  since  he 
had  Ijeen  carefully  swung  in  a  cot,  steadied  by  guy -ropes,  in  the 
hurricane-ileok  house  of  an  old  sidewhiH^l  trjiusport,  where  he  couhl 
neither  see  the  water,  feel  the  motion  of  the  vessel,  nor  smell  any  of 
the  onlinary  disagreeable  otlors  of  passenger  steamers.  Jobanl  knew 
a  lady  who  could  not  even  hnjk  at  a  marine  painting  by  Gudin  with- 
out becoming  seasick. 

The  flense  n{  smell,  like  those  of  sii^ht  and  hearing*  may  be  til© 
•ole  stArtiug-point  In  the  chain  of  pheuon^ena  ending  in  nausea  and 


184 


OIHON— SEASICKNESS. 


other  indicatioDS  of  seasickBeufl,  and  T  am  able  to  contribute  from  my 
own  personal  experience  a  notable  instance  of  the  ilislurbing  luilaenee 
of  such  a  single  sensory  impression.  After  more  than  twenty  yeare' 
service  in  the  navy,  during  the  whole  of  which  time  I  had  never  been 
seasick  in  the  sliglitest  de^r^e,  I  took  passage  with  my  family  in  a 
coasting  steamer  at  Baltimore  for  Savannah,  and  noticed  as  soon  as  I 
got  on  board  an  intolerable  stench  of  what  seemed  to  be  bilge-water, 
which  grew  worse  after  we  got  under  way  and  coukinued  to  increase 
as  we  steamed  down  Chesapeake  Bay,  because,  I  took  for  grautej,  of 
the  agitation  of  the  vessel  by  the  engine.  Instead  of  gradually 
diminishing  as  I  expected,  it  liecame  more  and  mure  iusupportable* 
until  a  qualm  of  nnexi>ected,  and  to  me  entirely  novel,  nausea  caused 
me  to  nish  from  the  table  and  lose  my  first  raeah  A  cargo  of  bone 
phosphate  fertilizer  st.<twed  nuder  the  saloon  hud  done  wlmt  the  iin»st 
violent  typhoons  in  the  China  Sea  and  West  India  cyclnn^vH  had  not 
accomplished. 

The  determining  influences  in  most  cases  of  scvasickuess  are  com- 
plex. Previous  illuess,  iintecedent  imprudences  iu  dietj  physical  and 
mental  fatigue,  the  inteiTUption  of  accustomed  habits  and  surround- 
ings, and  the  change  to  entirely  ntivel  coudititnis  of  life  iiicreuso  the 
susceptibility,  which  is  naturally  excessive  in  some  imlividuals,  to 
the  mere  sensory  impresHions  pnnluct^d  by  the  unstable  horizon,  the 
moving  waves,  the  roll  of  the  vesseb  or  the  smell  tif  the  machinery,  to 
which  they  might  otherwise  be  iiidiflcrent.  Ordinarily  no  otlier 
cause  is  necessary  to  explain  the  occurrence  of  seasickness  than  the 
motion  of  the  vessel,  and  the  degi'ee  of  the.  iiidisi>OKition  will  l»e  in 
pro[jortii>ii  to  the  amount  and  irregularity  of  that  motit>u.  Many  of 
those  who  soon  accommodate  themselves  to  the  slow,  easy  ixill,  when 
the  wind  is  aWim  or  on  the  rpiarter  and  only  a  h)ng  regular  swell 
disturbs  the  surface  of  the  ocetin,  are  overcome  when  the  sea  is  short 
and  choppy,  or  a  head  wind  and  be^d  sea  cjiuso  the  vessel  to  plunge 
and  pitch  as  well  as  roll.  The  majority  of  writei's  on  seasickness 
have  erre*}  in  attempting  to  explain  the  condition  as  the  result  of  an 
invariable  exciting  causo  o]>erating  in  one  direction.  Darw^in  be- 
lieved the  vertigo  to  V>e  always  due  tt>  the  disagreeable  affection  of 
the  sight  by  the  continual  nnjbility  of  surrounding  objects,  and  that 
the  brain  thus  impress€»d  sympathetically  affected  certain  other  ap- 
paratus. Barun  made  tfie  optic  uer\'e  the  seat  of  primary  irritation 
caused  by  the  apparent  vacillation  of  everything  ju'ouml  t!ie  vessel. 
As  recent  an  author  as  tlie  late  Dr.  Graily  Hewitt,  arguing  from  his 
own  personal  impressions,  thought  that  vis^ual  disturbances  were  at 
the  bottom  of  every  cjise  of  seitsic  kness.  That  such  disturbances  may 
cause  seasickuess  baa  been  abundantly  demonstrated,  and  Macauley 
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ebums  to  have  made  people  actually  seasick  on  shore  by  imitating  the 
motion  of  the  ship  with  the  two  hands,  the  thenar  eminences  together,; 
and  slowly  swaying  and  opening  them  like  a  shark's  jaw.  "  In  a 
perfectly  smooth  sea  oiite  when  a  boy,"  lie  sa^vs,  "I  tlrove  two  people 
below  in  this  way  because  the  rest  of  us  wanted  the  deck  to  our- 
selves.*' Many,  however,  are  seasick  on  the  darkest  nights  and  in 
the  seclusion  ot  their  staterooms  with  tlieir  eyes  closed  or  bandaged, 
this  having  been  suggested  as  a  preventive  measure,  and  the  bliu<l  are 
not  exempt  nor  are  the  near-sighted  less  subject  to  the  malady  than 
tliose  of  normal  vision.  Changing  impressions  on  the  urgnns  of  sight 
do  not  explain  why  negro  slaves  brought  from  Africa,  prisoner  and 
animals  eoniined  betwet*n  decks,  with  no  opportunity  of  seeing  tbe 
water  nor  anything  but  the  rigid  Warns  and  bulkheads  of  their 
quarters,  are  often  so  violently  affected. 

An  ingenious  theory  of  the  phenomena  of  this  affection  attributes 
them  to  irregTilar  variations  of  barometric  jiressure  fiom  the  rising 
and  falling  of  the  waves,  causing  oscillations  of  the  column  of  blood 
within  the  larger  vessels,  but  tliese  oscillations  continue  find  are 
greatly  exaggerated  by  heavy  seas  and  gales,  with  very  great  baro- 
metric dejjression,  as  wLen  the  hhtko  encounteretl  the  memorable 
typhoon  of  the  21st  of  Se[)teml)er,  iHfi^,  during  which  the  mercury^ 
fell  to  the  unprecedented  level  of  tZ7.62  inches,  without  a  single  ci 
of  setisickness,  even  though  excessive  fear  and  the  feeling  of  im[3end- 
ing  dentil  aid»?<l  in  depi'essiug  every  one  on  board,  some  of  them  in- 
experiencred  recniits. 

lioewen  an  experienced  Cterman  shij/s  surgeon,  while  not  denying 
that  the  motion  of  the  shi]!  may  cause  a  variation  in  the  blood  pres- 
sure in  tlie  large  vessels,  does  not  lielieve  that  this  is  sutticient  to 
have  any  mechanic^al  effect  upe>n  tlie  contents  of  the  cerebrt>8]>inal 
cavities,  but  he  attributes  "  the  morbid  train  of  symptoms  colletHively 
trailed  seasickness  to  a  confusitm  of  the  muscular  sense/*  through 
which  the  individual  has  leame<l  to  maintain  his  relations  with  sur- 
rounding objects  on  land  but  is  unable  to  do  so  under  tlie  unstable 
conditions  pi-evailing on  board  a  vessel  floating  in  a  yielding  medium; 
and  he  fisserts  that  rus  srHui  /is  this  muscular  sense  is  etlucated  to  the 
new  environmentii  of  the  body,  the  sickness  disapjiears.  This  is  cou- 
tri)vertiHl  by  the  facts  that  among  old  seafarers,  who  never  **  lose 
their  sea-legs,**  many  are  occasionally  affected,  and  some  even  ani<»ng 
ofljt^ers  in  tlie  naval  and  merchant  services  always  so,  and  that  tht? 
vertiginous  feeling  not  uncommonly  {>ersist8  long  after  the  return  to 
tli«>  land,  as  in  the  c^ise  of  a  Xnj^y  recently  returned  from  £uro|>e, 
who  was  not  seasick  on  the  outwanl  passage  but  was  so  coming  back, 
who  told  me  a  few  dA>s  ago  that  although  she  had  been  at  home  a 
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fortnight,  sLe  was  still  so  dizzy  she  could  scarcely  walk  upon  the 

pavement. 

DuvilI,  Martiaiis,  and  others  have  a  somewhat  similar  view  of  the 
causjition  of  seasickness,  holding  it  to  be  the  result  of  the  contiuuitj' 
of  tlie  muscular  contractions  necessary  to  maintain  equilibrium. 
This  is  also  Aronssolm's  idea,  thon^^h  he  ^^ives  to  vertigo  a  principal 
role.  MuusHoir  believes  the  confiisiuo  of  "/f  Hens  tfr^/iare"  to  be 
the  fuudameut^il  fact  in  the  wal  de  mer. 

The  majority  of  the  writers  on  this  affection  have  sought  a  me- 
chanical explanation  of  its  phenomena.  Kt-raudren,  Andreux,  Jobard, 
Bennet,  Curie,  aud  others  dedans  the  condition  to  be  due  to  the 
movements  which  the  motions  of  the  vessel  inii)ress  upon  the  abdom- 
inal viscera.  Thus,  Curie  says  that  the  twcillations  nf  the  vessel 
cause  the  intestines  to  prc^ss  against  the  dijuiliragiii  and  lift  it  and 
then  to  recede  and  allow  it  to  fall,  so  that  all  one  has  to  do  to  keep  from 
being  seasick  is  to  learn  how  tn  hi  Ad  one's  breath  at  the  proper  time 
and  thus  make  the  diaphragm  a  resisting  barrier  to  the  intestiual  im- 
pulses; but  thin  theory  does  not  acccmnt  for  the  sickness  which  some 
suffer  as  soon  as  they  put  foot  on  the  deck  of  a  vessel  setnirely 
moored  in  a  ]>rotected  i>ort  where  there  is  scarcely  a  perceptil*le  swell 
from  the  incoming  tide,  nor  explain  why  the  diaphragm  sliould  Iw  so 
indifferent  to  the  rough  jV^lting  wldch  tlie  abd<imiual  contents  receive 
tluring  a  ride  on  a  hard-tnjtting  horse. 

ijiilchrist  found  a  satisfactory  explanatiou  in  a  similar  shaking  up 
aud  do^vn  of  tlie  brain  iu  its  bony  case,  canned  by  the  irregular  mo- 
tions of  the  vessel,  thus  i*roducing  reiieated  Hliglit  cniu^UKsiuns  of  the 
braiij,  which  transmits d  its  impressinns  to  the  periiihend  nerves. 

Armand  Jobert  defined  naui)athia  to  l>e  a  sort  of  idiopathic  in- 
digestion, the  peristaltic  movements  of  the  stomach  stniggling  to 
resist  tliose  set  u]*  liy  the  ship,  and  thus  ink^rfering  with  the  normal 
physiological  pnx'ess.  "Still  the  same  idea,"  says  Bkinner  of  others 
who  consider  nausea  marina  and  vomitus  ruiNigantium  as  all  there  is 
of  the  affectitm  and  who  look  l>eneath  the  e|iigastriuni  for  their  origin, 
**They  wisli  to  make  the  stomach  guilty  of  causing  seasickness.  It 
may  have  accomplices  so  to  speak,  bat  Htill  it  is  the  most  to  blame. 
The  stomach,  nevertheless,  has  lifctle  Ui  do  with  the  iiroduction  of 
uanimthia.^* 

Forget,  in  his  "Me<leciue  Kavale/'  unites  the  views  of  Darwin  and 
Keraudren,  and  attributes  the  mtd  de  mcr  to  the  l)ewildering  mc»l)ility 
of  surrounding  objects*  occasioning  the  vertigo,  as  well  as  to  the  un- 
accustomed agitation  of  the  abdominal  viscei'a,  with  this  a  greater  or 
less  nen'ous  inliuonce,  prodncing  the  nausea  and  voniitinj?. 

According  to  Jobard,  while  the  essential  cause  is  mechamcal,  it 
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is  none  the  less  true  that  the  ship's  smells  second  its  iDfliieiice,  and 
also  that  the  malaise  and  vertigo  whicli  precede  the  nausea  and  vora- 
itinjj:  are  in  part  the  result  of  the  imi>re88iou  on  the  sense  of  sight  of 
the  shifting  horizon,  the  rolling  waves  and  the  water  nishing  by  the 
ship's  side  and  in  its  wake. 

Fonssagrives*  holding  that  the  svmptoms  of  a  severe  attack  of 
seasickne88-=the  vertigo,  tendency  to  syncope,  sensory  diaturhance, 
vomiting,  involuntary  discharge  of  fteces  and  urine,  etc,,  are  analo- 

lgouH  to  those  of  slight  cunL-ussioD  of  the  brain,  elalmrated  the  idea 
tliat  the  rosuhant  of  the  two  ares  of  a  circle  describoil  by  the  axis 
lines  of  the  ship  set  up  a  centrifugal  jarring  of  the  brain,  wliich  with 
the  faulty  distribntiou  or  disfdacenient  of  the  sulvaraehnoid  tluid  de- 
tenu rued  the  cerelsral  commotion  through  the  lack  of  the  proper  pro- 
tecting Imth  of  the  brain,  such  a  centrifugal  tendency  being  likewise 
tlie  cause  of  the  vertigo  and  nausea  exY>erionced  in  the  act  of  waltzing, 
Autric  made  the  shocks  inflicted  upon  the  brain  and  spinal  marrow 
by  the  violent  tlux  and  retiux  of  the  cerebro-spinal  fluid  induced  by 
tlie  movements  of  the  vessel,  refl]>onsible  for  the  phenomena  of  sea- 
fiickness,  luit  these  ordinarily  disappear  in  a  few  days  or  hours  and 
children  uniforudy  escai)e  them,  although  the  alleged  ebb  and  flow  of 
the  fluids  upon  the  brain  and  spinal  cord  continue  wnth  unceasing 
activity, 

\N'<jllaston  witli  greater  plansiliility  ascribed  the  condition  to 

[i€?erebral  congestion,  and  P*'llann  with  m*  less  ct)niidenc»e  to  cerebnd 

FuMthruia,  causeil  by  a  centrifugal  force  calletl  into  action  within  the 
fUMflg  in  conaecjuence  of  the  itscillations  of  the  ship,  the  brain  not 

|Teoeiving  snflicifnt  bloo<l  fur  its  normal  stimulation,  analogous  t^)  what 
CK^curs  to  i^ersons  who  have  lioeu  bled  and  who  t^iward  the  end  of  the 
iwi  t>ecom6  nauseated,  vomit  and  faint,  a  condition  similar  also  to  the 
nerv<ni8  sedati<  >n  in<luced  by  tobacco, 

Pellarin  dors  not  ilen\  that  there  may  1^,  as  M,  Auzias-Tuxenne 
luiyfl,  **  by  rc^ason  of  the  slowing  of  the  general  circulation  a  stasis  of 
▼enouH  blocHl  in  the  cerebral  sinuses/'  which  he  holds  t^kes  ])lace  as 
in  migraine,  but  says  that  it  is  the  want  of  the  cxtit^diou  of  the  nerve 
centrc'ii  by  arterial  IjIochI  which  is  to  blame,  instancing  the  sickening 
feeding  that  is  experienced  in  fogs  ami  drizzling  rain,  which  coc»l  the 

'Surface  and  thus  rebird  the  capillary  circulation.  Pellarin  attributes 
the  nausea  of  early  pregnancy  to  the  fact  that  the  worn!)  becomes  the 
centre  of  blood  afHuv  at  the  expanse  of  the  brain. 

The  fundamentid  fact  in  seasickness  in  Marshall  Hall's  opinirm  is 
a  mo«lificjition  of  the  circulation  of  the  spinal  conl,  an  idea  elabo- 
rated by  John  Chapman  in  his  work  on  **  Functional  Diseases  of 
btom^h,"  which  attriicted  considerable  attention  about  tbirtiy  Ji 
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i^o  on  account  of  the  peculiar  tlierapeutic  measures  advocated  by 
]iim  for  the  preveDtirm  uud  treatment  of  the  condition.  These  were 
based  on  Lis  tlienretical  pxi>lan,'ition  of  the  caust^  of  seaaickness  as 
proximately  due  t<»  an  abnormal  amount  oi  blood  in  the  nerve  centimes 
along  the  back,  ami  enpecially  in  those  segments  of  the  spinal  cord 
related  to  the  stomach  and  the  muscles  couoerned  in  VDmiting,  this 
condition  being  induced  by  the  movements  of  the  vessel,  he  sa^s,  in 
three  ways:  tirst,  through  the  bijun;  second,  through  the  ligaments 
of  the  spinal  cord;  and  thirds  through  the  abdominal  and  pelvic 
viscera.  Fatal  results  are,  however,  exceedingly  rare,  and  when  they 
do  occur  an  examination  is  impracticable,  so  that  tliero  has  been 
no  confirmation  by  post-mortem  ai»peiirauces  of  the  assumed  spinal 
hypenemia. 

An  exphiuation  of  an  entirely  different  character  was  that  advo- 
cated by  8emanaH.  Early  in  the  century  a  physician  of  Lyons 
propounded  a  theory  that  seasickness,  which  he  n*.>t  imi]>prt>priately 
proposed  to  call  "marine  vertigo/'  was  due  to  a  marine  intoxication. 
Semanfis,  reaHoaing  from  the  supposed  efficacy  of  tiuiuine  in  jirevent- 
ing  and  relieving  the  lieiidache  and  other  symptomH  of  seasickness, 
assumed  the  exiHtence  of  a  Hort  of  marine  miasm,  a  toxic  agent  inti'o- 
duced  into  the  economy,  and  cunsequeutly  depeud<^nt  more  on  the 
agitation  of  the  nurface  of  the  water  tlnin  on  the  movements  of  the 
vessel;  but  were  thin  the  case,  the  traveller  on  a  canal-boat  ought  to 
be  no  less  Hu1»ject  to  the  affection,  and  the  gliding  of  a  steady  side- 
wheel  steamshii)  through  a  smooth  sea  would  also  release  and  diffuse 
the  mischievous  miasm. 

Guien  divides  the  caunes  of  se^usicknens  according  as  they  act  on 
the  whole  nervous  system  or  on  some  tjf  the  nerves  in  particular  uf 
animal  life,  tlie  most  frequent  being  those  that  act  on  the  nerves  in 
general,  through  the  rolling  and  jiitrhing  of  the  vessel,  great  cold 
affecting  the  cut« neons  surface  tending  to  the  same  result.  Imijres- 
sions  on  the  senses  of  smell,  hearing,  and  sight  are  speciid  causes  of 
cerebral  vertigo,  which  reacts  on  the  spinal  cord,  gastric  ner^'ea,  and 
general  sympathetic  system. 

Nature. 

From  this  cursory  rhumS  of  the  views  of  the  prominent  writers 
on  seasickness,  it  is  evident  that  there  is  substantial  agreement  among 
the  most  recent  autlioritit-s  as  to  the  place  of  nanpathia  aroong  the 
nenrosea,  and  that  they  chiefly  differ  in  giving  es[)ecial  importjince  to 
this  or  that  {xjint  of  departui-e  from  the  condition  of  perfect  health, 
according  as  they  have  convinced  themselves  of  the  efficacy  of  the 
particular  form  of  preventive  and  remedial  treatment  each  one  advo- 
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cates.  Seasickness  is  primarily  and  esBentially  a  marine  vertigo. 
Tbe  n)HiiiK  and  eain^ciallv  the  ]iit<'biiiK  of  the  vessel  disturb  the  ac- 
cust^iuied  relation  of  the  iiidindual  to  surrounding^  olijectw,  aud  cause, 
f?euerally  throiij^h  the  senscjrium  by  auy  of  its  Jipproaches»  or  through 
the  agitation  of  the  visceral  contents  of  the  K^eat  cavities,  or  Uie  dis- 
turbance of  the  circulation,  or  tlirnuKh  all  these  simultaneously,  a 
succession  t»f  irregular  and  iinoxpected  slioi-ks  to  the  nervous  system, 
which  fails  t^i  etfect  the  necessary  mljiistments  forequililu'ium,  induc- 
ing at  tirst  vertigo,  "ner\*onsucs8,"  malaise,  and  headache,  and  after 
a  sometimes  inappreciable  iutenal,  the  sympathetic  system  being 
involved,  nausea,  vomiting,  and  iirostration.  While  the  onset  of  miJd 
attacks  may  determine  a  temi>orary  increase  of  blo*xl  in  the  cere- 
brum, it  is  ceiiain  that  the  lessened  arterial  tension  due  to  the  vaso- 
motor disturbance  later  def>rives  the  nerve  oenh-es  of  their  proper 
stimulus,  ami  the  consequent  amemia  of  these  centres  results  in  weak- 
ness of  the  heart  and  dilatation  of  the  vessels*  This  reciprocal  de- 
pression of  the  circulation  and  function  of  innenation  accounts  for 
tlie  continuance  and  progressive  severity  of  the  condition,  ending  in 
syncope,  neiTous  prostration,  and  death,  unless  relief  be  found  either 
through  tbe  cessation  of  the  jtrime  disturbing  cause,  by  the  smooth- 
ness of  the  sea  an<l  lessened  movements  of  the  vessel,  or  the  habitua- 
tion of  tlje  Ixnly  to  its  variable  surroundings,  and  the  diminished 
sensitiveness  of  the  sensonum  to  the  impressions  on  the  organs  of 
the  senses,  or  finally  through  medical  interference  by  giving  greater 
tone  to  the  circulatory  apparatus  and  increased  activity  to  the  cenl 
of  nervous  influence. 

Treatment. 

So  long  as  the  surface  of  the  ocean  is  tossed  and  turbulent,  so 
long  as  human  beings  are  so  variously  constituted  that  the  scent  of 
the  n>8e,  so  sweet  tij  the  many,  is  nauseating  to  a  few,  and  so  long 
men  and  women  continue  to  do  the  insane  and  inssnitary  things  they 
ought  not  to  do,  so  long  will  the  roll  of  the  seasick  continue.  The 
advertised  preventives  and  ernes  will  l>eneiit  certain  iudividiiids,  who 
by  a  little*  prudent  forethought  might  have  avoided  their  necessity, 
while  others  will  continue  to  succumb  despite  all  precaution  or  any 
kind  of  preliminary  dosing.  The  ex]ieriment  of  the  Cahiis-Donvir, 
the  twin  ferry-steamer  constructed  to  transport  passengers  across  the 
Straits  of  Dover  Wtween  Dover  and  Calais,  with  the  idea  of  pre%*ent- 
ing  rolling,  and  the  attempt  to  preserve  the  horizontal  position  under 
all  condititms  of  sea  and  weather,  and  thus  get  rid  of  both  pitching 
and  rolling,  by  the  Bessemer  suspended  saloon,  and  also  the  swinging 
alate^rooms  introduced  in  several  steamshiiis  and  yachts  have  proved 


190  araON— SEASICKNESS. 

failures.  Dr.  Neveu-Derotrie  constructed  a  faufeidl-de-mer  with  the 
same  object  as  that  of  the  numerous  patented  swinging  berths  and 
bunks,  which  have  been  successively  tried  and  abandoned,  but  none 
of  these  is  superior  to  the  ordinary  man-of-war  hospital  cot  or  sail- 
or's hammock,  which  does  add  greatly  to  the  comfort  of  even  old  sea- 
goers,  and  especially  when  hung  near  the  middle  of  the  vessel,  in  a 
well-ventilated  locality,  where  the  water  cannot  be  seen,  the  noise  of 
the  engine  heard,  nor  the  odor  of  grease  and  galley  be  smelt,  does 
diminish  to  a  minimum  the  chances  of  becoming  seasick.  If  there 
had  been  any  more  i*easou  to  expect  success  from  the  various  mechani- 
cal appliances  to  prevent  the  movements  of  the  intestines  and  other 
viscera,  in  the  shape  of  belts,  bands,  compressors,  supporters,  and 
cuirasses,  than  from  the  attempt  to  prevent  the  squirming  of  a 
bag  of  eels  or  earth-worms,  it  might  have  been  exx)ected  that  the 
female  corset,  laced  until  the  pelvic  organs  protrude  from  the  vagina 
and  the  diaphragm  has  absolutely  no  room  to  descend,  would  effec- 
tually protect  its  wearers;  but  in  fact  these  furnish  the  greatest 
number  of  sufferers,  while  young  girls  and  children,  who  never  wear 
them,  uniformly  escape.  Wliile  Keraudren  and  othei-s  only  sought 
to  keep  the  enti'ails  still  by  abdominal  compression,  Jobard  advised 
the  band  around  the  abdomen  less  to  fix  the  bowels  than  to  determine 
the  fiow  of  blood  to  the  head  as  in  decubitus,  but  the  seasick  are 
really  benefited  by  the  removal  of  all  constrictions,  especially  such 
as  interfere  with  respiration.  It  has  been  proposed  to  subdue  the 
rebellious  diaphragm  by  inflating  the  lungs  and  holding  the  breath 
as  long  as  possible,  or  to  regulate  the  respirations  by  the  movements 
of  the  vessel.  It  was  hoped  that  the  enormous  size  of  the  modern 
mammoth  passenger  steamship  would  have  insured  stability  and  les- 
sened the  liability  to  seasickness,  but  the  hurricane  and  the  cyclone 
toss  it  about  as  lightly  as  they  do  the  sail-boat,  yacht,  and  steam-tng, 
and  by  reason  of  the  trembling  of  the  vessel  from  its  forcible  impact 
against  the  wall  of  w^ater  and  the  vibration  from  its  i)owerful  engines, 
the  ocean  racer  despite  its  luxurious  equii)ment  is  more  uncomforta- 
ble than  the  slower-going  steamship,  >vhich  does  not  hesitate  to  sac- 
rifice time  to  stress  of  weather  by  heaving  to  or  slowing  dow^n. 

No  less  futile  are  the  attempts  to  insure  the  body  against  the  pos- 
sibilities of  seasickness  by  preparatory  exercises  Avith  swings,  rock- 
ing-horses (r6(2nifatum  artifickUe  i)roposed  by  Guiot),  oscillating 
planks,  gyratory  chairs,  and  gymnastic  evolutions  designed  to  educate 
the  senses  to  indifference  to  the  disturbances  of  equilibrium,  or  to 
put  them  in  such  a  condition  of  indifference  by  a  preparatory  course 
of  medical  treatment,  or  to  find  an  antidote  in  any  single  medicinal 
agent  or  combination  of  drugs.     Extravagant  pretensions  have  been 
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Iff  iu  behalf  of  soditiiu  bromide,  bromo-obloral,  codeine,  cocaioe, 
amvl  nitrite,  cerium  oxalate,  aod  other  sedatives  whicL  are  claimed 
to  destroy  the  siiseeptibiHty  of  the  uene  centrcH  to  the  inciting 
eaases  of  sejisickaeHs,  Beard  recoinmeuds  potiissium  bromide  as  a 
propbylac^tic,  urging  it«  u^e  neveral  days  l>efore  going  on  board* 
and  pushing  it  to  the  physiological  effect  of  bromiHiu,  According  to 
Dutton,  a  coinlduatinn  of  aTiimonium  bromide  with  aromatic  spirit 
of  ammonia  and  chlorofonn,  adiinnistered  several  da\8  befort?  em- 
barking, by  it^  sedative  effect  upon  the  brain  and  nervous  system 
will  cei-biinly  prevent  the  vaso-motor  dinturliance  and  the  afHux  of 
bhxHl  to  the  braiu  and  s[)iual  cord,  but  while  8ome  may  be  apparently 
beuetited,  there  is  no  reoHon  to  hoj>e  this  will  Ije  any  more  invariably 
effective  than  the  preliminary  exliibiticm  of  stimulants  of  the  canlio- 
vascular  and  cerebr«)-spinal  flvstemH,  such  as  chamjiagne,  strych- 
nine, ammonia,  and  the  aromatic^,  with  the  view  of  fortifying  Uie 
system  to  resist  attack.  As  a  nile,  however,  it  is  wiser  to  keep  dmgs 
where  Bacon  wore  his  bag  of  saffron,  over  the  stomach,  rather  than  put 
them  inside,  and  in  mfjst  cases  the  simpk^st  and  perhaps  as  efficjieioua 
as  any  of  the  procedures  advocated  is  to  follow  the  counsel  of  Key,  as 
quoted  by  Irwin,  *^jWmez  les  tfettx  ei  preacs^  jKttkncv.'"  I  was  once 
convince<l  that  I  had  warded  off  an  attack  by  apidying  to  the  epigas- 
trium the  pole  of  a  sulphate  of  mercury  Imttery,  a  very  convenient 
little  apparatus,  which  had  l>een  given  to  me  for  the  purpose,  but  the 
same  lady  having  made  subset pient  jwissages  unscathed  without  its 
use,  I  am  not  sure  that  it  had  anything  to  do  with  her  exemjition  at 
that  time. 

l^fevertheless  something  may  \ye  done  in  the  way  of  precjiution. 
The  ocean  traveller  usually  prepares  for  a  sea  voyage  as  a  bride  is 
gotten  ready  for  marriage,  by  weeks  of  anticipatory  sur-excitement 
and  VHMlily  fatigue;  and  just  as  the  young  girl  shirts  upon  her  l>ridal 
tour  in  a  feverish  asthenic  condition  demanding  rest,  (juiet,  and  care 
for  its  repfiratiou,  and  nliolly  unfitted  for  the  i>erformance  of  tlhise 
new  functions,  which  involve  still  greater  excitement  and  expentliture 
of  vitjil  foR^,  so  <loes  the  housewife,  exhausted  by  onerous  domestic 
I>re|>arations  for  dejiarture,  after  a  long  i>eriod  of  sewing,  shopping, 
imcking,  and  farewell  visiting.  inv<d\ing  reckless  ex|>o8ure,  loss  of 
Bleep,  and  irregular  meals,  umlertake  to  encounter  physical  environ- 
ments that  may  !»c  such  as  in  demand  the  ntfnost  constitutitmal  vigor. 
It  is  little  more  surprising,  therefore,  that  the  offspring  of  the  one 
should  liear  the  marks  of  p^irental  infirmity  than  that  the  other 
should  l>«*come  iW'tnally  and  s*»riouHly  ill.  Other  imprudent*^,  Inith 
men  and  women,  who  have  lieen  spared  physical  exhaustion,  gorge 
theoselTeji  at  the  last  moment  with  confoctionery  or  disorder  their 
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digeation  by  injudicious  iiidul^;eiicea,  wliich  increase  their  suacepti- 
hility  to  sensirkuess  l^eyf)nd  the  power  of  limmides,  <'Jdoroform,  nr 
strychnine  to  overrcjuie. 

Mauifestly  all  these  are  thingw  to  he  slmniied.  The  individual 
should  l>e  placed  in  the  best  possible  condition  l>efore  underhiking  a 
sea  voyage.  UnnecesHary  fatigue  on  the  eve  n(  sailiu^  should  be 
avoided,  tlio  diet  carefully  re^^uluU^d,  and  hahitual  foustipatiou  over- 
come. Ordinarily  a  dose  or  two  of  "liver  pills"  or  saline  cjitharticr* 
are  considered  appropriate^  and  sufiicient  firelindnaries.  Others  in- 
vite seasickness  under  the  Ijelief  that  an  attack  is  beneiici/ih  based  on 
the  fact  that  irapro\ement  in  health  is  the  usual  result  of  a  voyage  at 
sea,  the  improvement,  however,  (x^cnrrinK  in  spite  of  the  vertigo, 
nausea  and  vomiting,  and  not  in  conse<^|ueuce  of  them.  Myself  an 
enthusiastic  advocate*  of  the  incalculable  Iw^nefits  of  ocean-therapy, 
I  would  not  have  it  thought,  as  coramonly  l>elieved,  that  seasickneBB 
has  any  desirable  share  in  the  gooil  accomi>Hshed*  Valetudinanana 
even  more  than  mere  fileasure-seekers  should  guard  against  it  in 
every  possible  way.  The  gain  in  appetite,  weighty  i»nd  strength  will 
be  all  the  more  rapid  than  if  even  a  mild  attack  of  seasickness  su- 
pervene. 

The  invalid  passenger  apt  to  l>ecome  seasick  should  lie  down, 
immediately  upon  going  on  board,  in  a  well- ventilated  apartment,  or 
on  deck  as  near  amidshiirs  as  possible,  out  of  the  direct  rays  of  the 
sun  but  well  protected  against  chilling,  with  the  eyes  closed  that  the 
water  may  not  be  seen,  nor  the  sweep  of  the  masts,  spars,  and  rig- 
ging across  the  sky,  and  away  from  the  influence  of  the  sounds  and 
smell  of  the  engine  and  galley.  A  moderate  amount  of  easily  iligested 
food  should  be  taken  at  short  int-ervals,  such  as  palatiilile  nutritions 
soups,  broths,  or  gniel,  or  even  after  nausea  and  vomiting  may  have 
occurred,  matzoon,  kumy.ss,  or  kumysgen,  which  have  been  found,  in 
my  own  exiw'rience,  the  simplest  and  mr>st  s^itisfactory  substitutes  for 
other  foixb  Guien.  aft^'r  some  sensibh^  atlvico  not  to  allow  the  stom- 
ach to  remain  empty  and  racked  liy  inelTectual  retching,  recommends 
the  ingestion  of  mulled  wine,  a  email  glass  of  grog,  cura<;ao,  or  eau  dw 
aeuthe,  and  advocates  the  use  of  a  **  (Inigh  rtrU'ntfifr  vi  ttrvmafiffur** 
of  his  own  composition.  In  my  exis^rience,  none  of  the  alcoholics 
with  the  possible  exception  of  very  dry  champagne,  which  is,  how- 
ever, in  no  way  superior  to  kumysgen,  are  desiraVjle  in  the  early  stage 
of  seasickness,  and  equally  ohjectionable  are  the  few  drops  of  crea- 
sote,  ether,  or  chloroform,  which  are  favorite  remedies  esiK*cially  with 
English  ti'avellers.  On  one  occasion,  w*hen  I  had  prepared  for  an 
extended  e3[j>eriniental  use  of  matzoon,  on  a  passage  to  Enrope,  I  was 
disappointed  that  among  all  the  crew  and  pa8.sengers,  both  steerage 
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and  cabiu,  there  wae  but  one  case  of  severe  seasicknesB,  the  slight 
discomfort  of  the  rest  disappearing  ou  the  aecoDd  day,  the  weather 
having  been  delightful,  the  aea  smooth  and  the  air  invigoratiug  diir- 
iDg  the  whole  passage.  The  single  case  was  a  Dutch  nun,  one  of  a 
dozen  sisters  of  a  religious  order  returning  to  Holland,  whose  gastric 
listiirl>auce  was  so  great  in  consequence  of  previous  inanition  and 
lervation,  that  the  niatzoon  was  the  onlr  article  she  retained  and  of 
which  she  l^came  so  fond  as  to  i^efuse  all  other  food.  Sul>set|uent]y, 
I  have  used  kumysgen  and  clam  juice  as  dietetics  iu  seasickness  with 
greoit  satisfaction,  and  in  ordinary  cases  I  lielieve  thera  to  be  all  that 
is  necessary,  with  perhaps  a  large  mustard-leaf  over  the  epigastrium 
or  brisk  massaging  with  alcohol  t^i  give  additional  confidence  and 
assurance  of  speedy  recovery.  Wxen  acid  or  eflenescing  drinks  are 
crave<l,  as  lemonade,  seltzer,  champagne,  or  citrate  of  caffeine,  they 
will  be  frtund  l)enefic!al  in  tiding  over  the  period  of  apprenticeship  to 
the  sea.  Sometimes  coffee  and  tea  are  acceptable,  but  beer  and  alco- 
holic drinks  generally  only  aggravate  the  nausea. 

When  mediail  interference  d<^s  liecome  necessary,  and  this  is 
only  iu  the  class  of  serious  cases,  the  particular  treatment  is  usually 
influenced  by  the  pathogenic  views  of  the  prescriber.  Chapman  de- 
i^ended  uix/u  the  ice-bag  to  the  spine  witli  the  object  of  lessening  the 
amount  of  blood  in  the  nerve  centree  ahmg  the  bjick,  but  aside  from 
the  inconvenience  of  ajiplication  and  the  discomfort  from  unavoidable 
wetting  t)f  the  Ijedding  and  clothing,  it  is  of  doubtful  utility,  as  much 
good  probably  resulting  fi-om  the  ancillary  remedies  recommended — 
draughts  of  ice-cold  water,  pieces  of  broken  ic^  held  in  the  mouth, 
warmth  to  the  abdomen  and  feet.  Semaniis  administered  cjuiuine  to 
neutralize  the  toxic  poison  he  l^elieved  to  be  derived  from  the  marine 
atmosj>here,  and  a  formidable  list  of  other  remedies  to  meet  special 
indic4itious  has  l»een  advertised  iu  the  iieriodicals;  this  includes  amyl 
nitrite,  ammonia,  anti pyrin,  atropine,  belhulonna,  the  bromides, 
CAnnabis  indica,  chloral,  cliloralamid,  chloro<lyne,  chloroform,  ether, 
nitroglycerin,  paraldehyde,  phenacetin,  sul phonal,  etc.  Of  these,  the 
potassium  bromide  recommended  by  Beard  as  a  projdiy lactic,  and 
ammonium  bromide  in  combination  with  aromatic  spirit  of  ammonia 
and  spirit  of  chloroform  recommended  by  Dutton  for  the  same  pur- 
pose, as  already  stated,  aw  also  urge<l  by  them  respectively  as  effec- 
tive remedial  agents,  Charteris  claims  that  equal  parts  of  potas- 
sium bromide  and  chloralamid,  in  the  coudunation  knowTi  as  "  chloro- 
broni**  is  a  palatable,  potent,  and  safe  remedy,  which,  Ihrough  ita 
chloralamid  ingn'dient,  "secures  Hlee|»  by  it^^  action  on  the  cerebml 
cortex  and  has  Init  slight  influence  on  other  parts  of  the  nervous  sys- 
tem of  voluntary  life.     It  has  no  direct  action  on  the  bean  and  circn- 
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laidon.  It  does  not  reduce  arterial  pressure,  and  its  administration 
is  not  attended  with  any  disturbance  of  digestion  or  depression. "  The 
effervescing  liydrobromate  of  caffeine  is  a  favorite  remedy  with  Dan- 
vers»  and  an  elixir  of  caffeine  and  cocaine  has  been  used  by  Skinner 
and  found  acceptable  by  patients.  The  latter  claims  to  have  also  had 
good  results  from  the  hypodermatic  administration  of  caffeine,  in 
thirty  centigram  doses,  after  the  formula  of  Tanret  and  Dujardin-Beau- 
metz,  to  wit :  Caffeinse,  4  grm. ;  sodii  salicylatis  3  grm. ;  aquae  destil- 
latflB,  q.  8.  ad  10  cc,  each  cubic  centimetre  of  which  contains  forty 
centigrams  of  caffeine.  The  treatment  in  which  he  has  especial 
confidence,  however,  is  the  subcutaneous  injection  of  one  gram  of 
a  solution  of  two  centigrams  of  atropise  sulphas,  and  four  centigrams 
of  strychnisB  sulphas  in  forty  grams  of  pex>x)ermint  water,  the  dose 
being  half  a  milligram  of  the  atropine  salt  and  one  milligram  of 
the  strychnine  every  two  hours  until  three  doses  shall  have  been 
taken,  euphoria  usually  being  produced  after  the  first  or  second. 
The  indication  sought  to  be  met  is  to  overcome  the  diminished  arte- 
rial pressure  caused  by  paresis  of  the  centres  of  innervation  of  the 
heart  and  arteries  by  stimulating  these  centres  and  the  unstriated 
muscular  fibres.  In  severe  cases  when  the  vomiting  persists  and 
prostration  is  impending,  I  have  no  doubt  this  treatment  will  be  use- 
ful, the  hypodermic  form  of  administration  being  especially  commend- 
able under  such  circumstances.  Cases  of  this  gravity  should  be 
placed  in  swinging  hospital  cots  in  well- ventilated  apartments ;  bot- 
tles of  hot  water  should  be  kept  to  the  feet  and  along  the  limbs,  which 
should  be  briskly  rubbed  with  alcohol;  pledgets  soaked  with  the 
same  should  be  placed  the  whole  length  of  the  spine  and  over  the 
thorax  and  abdomen ;  and  alcohol  should  also  be  sprayed  abundantly 
over  the  clothing  and  bedding  until  the  atmosphere  of  the  apartment 
shall  be  saturated  with  its  vapor,  the  inhalation  of  which  I  have 
found  one  of  the  most  effective  calmative  and  soporific  agents  in  the 
irritability  and  insomnia  of  anaemia  and  nervous  prostration  from 
whatever  cause,  when  alcohol  taken  into  the  stomach  is  objectionable. 
When  kumyss  or  clam  juice  cannot  be  ingested,  rectal  alimentation 
must  be  practised  to  prevent  inanition.  Patients  at  this  stage,  which, 
fortunately,  has  never  come  within  my  experience,  and  cases  compli- 
cated by  concurrent  affections,  require  such  treatment  as  the  exigency 
may  suggest. 

Persons  dangerously  affected  by  seasickness  after  one  experience 
ought  not  to  repeat  it,  especially  those  already  invalid,  who  are  prob- 
ably the  only  ones  who  suffer  critically.  Manifestly  those  affected 
with  acute  maladies,  serious  diseases  of  the  circulatory  apparatus, 
especially  aneurism,  haemoptysis,  mental  disorders,  and  diseases  of 
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the  spiual  cord  Bhould  not  undertake  a  sea  voyagp*  E[)ileptk"s  are 
apt  to  have  paroxysms  of  the  disease  developed,  and  while  asthmatics 
oocaaionally  tind  relief,  they  are  as  often  made  worse.  The  men- 
strual function  is  rarely  afl'ected,  a«  hefore  stated.  Abortion  is  sel- 
dom induced  in  the  enceinte,  while  the  vomiting  of  early  pregnancy 
is  often  averted,  and  the  excessive  bleeding  attending  fibroids  and 
other  uterine  complaints  is  materially  lessened,  as  an  incident  of  the 
goneral  im^^rovement. 


Theilu'EITIc  Uses  of  a  Sea  Voyaqe. 

As  I  have  said  elsewhere  in  advocating  the  therapeutic  advantages 
of  ocean  climate,  the  invalid  seeker  after  health  may  hor»e  to  gain  by 
II  aetk  voyage,  especially  a  long  one  on  board  a  comfortable  sailing* 
vesaelf  if  season,  course,  and  destination  be  judiciously  chosen,  or  by 
prolonged  residence  on  some  ocejin  island  where  all  tlie  conditions  of 
aea  life  prevail,  first  of  all  rest — of  mind  and  body — a  condition  of 
absolute  insouciance,  and  relief  from  the  c^res  and  distractions,  the 
daily  won'ies  and  anxieties  of  life,  the  interruptions  and  noise  and 
turmoil  and  excitements  which  railroads,  telegraphs,  and  newspaj^ers 
bring  into  the  very  sick-room  on  land.  If  not  so  completely  bedrid- 
den (in  which  CAse  he  ought  not  to  go  to  sea  at  aU)  but  that  he  can  lie 
in  an  easy -chair  on  deck,  he  will  he  able  to  breathe  and  liathe  in  an 
air  that  is  barren  of  every  imjiurity  and  with  every  inspiration  exf»e- 
lienoe  a  sense  of  pleasurable  invigoration.  If  seasickness  is  not  an 
indomitable  idiosyncrasy,  he  will  after  a  few  days,  when  he  **  gets  his 
sea-legs,"  as  sailors  term  it,  find  inexpressible  delight  in  pacing  the 
narrow  bounds  of  the  quarter-deck,  or  hurriciiue-tleck,  and  lengthen 
the  hours  of  this  gentle  exercise  until  they  become  whole  watches 
long.  Once  aceustometl  to  the  motion  of  the  vpssgI  and  of  the  sea, 
nanaeji  will  give  place  to  appetite,  which  is  8hari)ened  as  well  for  old 
salts  as  landlubbers^  and  the  x^lf^iue^t  food  will  be  taken  with  un- 
wonted relish  lj*^tokening  improved  assimilation.  If  care  be  had  to 
overcome  the  usual  tendency  to  constipatiim,  ingestion  may  go  on 
without  restraint.  The  eagerly  anticipated  meal  hours  become  the 
eventftll  marks  of  the  passage  of  time.  Tlie  whilom  jmtient  eats  and 
sleeps  and  wakes  to  find  new  7^st  in  the  simple  eniployments  of  the 
liny.  Riioked  in  the  cradle  of  the  deep,  the  ocean *a  lullaby  soothes 
the  sufferer  int<»  forgetful iiesH  t^f  his  iUs. 

A  long  >»ea  vtiyage  in  temi)emte  climates  cm  board  a  clean  roomy 
veasel,  well  outfitted  and  eipiipped,  is  a  judicious  therapeusis  for 
chronic  invalids  of  almost  every  class;  but  to  l)e  effective  the  ship 
itcielf  must  be  free   from   the  dirt,  dam|>uess,  and   batl  ventilation 
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which  under  aggravated  circumstances  made  scurvy,  ship  fever,  and 
dysentery  actual  scourges  of  sea  life,  and  in  a  less  conspicuous  degree 
show  their  effects  in  the  rheumatism,  ])hthisis,  and  diarrhoea  which 
are  needlessly  frequent  among  sailors.  The  slowly  convalescent  from 
whatever  disease— from  protracted  fever,  chronic  diarrhoea,  nervous 
astheny — the  incipient  pulmonary  case,  the  feeble,  fretful  valetudi- 
narian, the  overworked  business  man,  the  broken-down  woman,  the 
child  with  slender  hold  on  life,  if  seasickness  be  controllable,  will, 
after  a  few  days  of  pleasant  sailing,  recover  appetite,  and  often  recu- 
perate with  marvellous  rapidity.  The  inebriate  removed  from  the 
temptation  or  the  means  of  self-gratification,  the  not  inconsiderable 
class  of  cases  of  sexual  exhaustion  and  of  other  forms  of  impaired 
nervous  power ;  the  thousands  of  victims  of  their  own  follies,  who  fill 
the  sanatoria,  private  hospitals,  and  health  resorts ;  the  irritable  and 
melancholy  hypochondriac  and  misanthrope  are  especially  benefited 
by  the  quiet  restfulness  of  a  long  sea  voyage  in  pleasant  weather, 
when  the  assimilative  process  becomes  the  dominant  function,  and 
the  worn  brain  and  flaccid  vessels  and  feeble  lungs  are  beguiled  into 
feeding  on  what  will  make  them  strong  again. 
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The  atmosphere  which  suiTounda  our  earth  exerts  upon  its  inhab- 
itantB  a  deiinite  iutiueuce  that  cau  be  demonstrated  in  two  directions. 
The  one,  mechanical  in  its  nature,  is  based  upon  the  weight  of  the 
atmosphere.  Let  us  imagine  a  column  of  air  extending  to  the  extreme 
limit  of  the  atmosphere ;  then  the  pressui'e  of  the  upper  layers  con- 
denses the  air  in  every  deeper  layer  so  that  a  tension  is  produced 
which  is  greater  in  jjroportion  to  the  proximity  of  the  layer  to  the 
ground.  At  the  sea  level  the  preesme  of  the  air  bal&noee  in  the  baro- 
meter a  column  of  mert^ury  7f>0  mm.  (29.922  inches)  in  height,  and 
the  tension  of  the  air  eciuals  this  pressure.  If  we  calculate  the  pres- 
sure which  it  exerts  upon  a  definite  spa<!e  we  find  that  every  square 
centimetre  at  the  surface  of  the  earth  bears  a  weight  of  1,030  gm..  or 
ever^'  square  inch  a  weight  of  alx>ut  15  pounds.  We  do  not  feel  this 
pressure  because  it  is  not  unilateral,  for  in  every  part  of  the  body 
the  pressure  from  one  side  is  opposed  by  an  e«[ual  pressure  from  all 
other  sides  so  that  no  solid  or  liquid  particle  can  be  displaced.  In 
the  upper  layers  the  air  pressure  diminishes  in  proportion  to  the 
height  of  the  barometer;  at  an  altitude  of  about  5,800  metres  it 
amounts  to  380  mm.  and  hence  is  only  half  as  great  as  at  the  sea 
level. 

In  proportion  to  the  varied  tension  and  density  of  the  air  an  alter- 
ation of  its  preSKurt?  affects  mechanically  our  respiratory  activity. 

In  the  other  direction  the  density  of  the  air,  by  reason  of  the 
my  gen  it  cont^iinH.  affects  the  conditions  of  our  vital  activity.  The 
ilMorptiou  of  oxygen  through  the  lungs  into  the  blood  is  U)  some  ex- 
tent intluenoed  by  the  tension  of  the  oxygen;  it  takes  place  more 
rapidly  in  d»*nser  air  than  in  rarefied  air  in  which  the  tension  of  the 
oxygen  is  decreased  in  proportion  to  the  rarefaction. 

It  is  true,  populations  living  at  an  altitude  l)etween  vl,0lX>  and 
^000  metres  are  not  affected  by  the  rarefaction  of  the  air  of  these 
^dmratioim,  for  thinr  lungs  and  their  respiratory  activity  are  adapted 
from  the  time  of  their  birtb  to  the  thinner  air.  But  the  inhabitants  of 
lower  regions  fn^|tit:ntly  suffer  from  the  aU*:*red  conditions  in  tlxe  be- 
ginning of  their  sojourn  at  a  greater  heigh tj  and  the  symptoms  mani- 
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feated  by  them  are  groui>ed  uuder  tlie  name  of  "mountain  aiok- 
ness,"  Til©  symptoms  of  mouutain  sickness  are  mast  pronoimced 
when  great  elevations  are  ascended  without  preparation  and  they 
are  felt  chiefly  while  the  person  is  in  motion  and  much  leas  when  he 
is  at  rest  Experienced  mountain  climbers  are  rarely  attacked  and 
then  only  in  the  higbent  altitudes* ;  of  late,  therefom,  since  mountain 
climbing  has  become  a  popular  form  of  exercise,  we  hear  much  less 
than  formerly  of  the  ill  effects  of  mountain  sickness. 

The  mean  altitude  at  which  mouutain  sickness  generally  occurs  in 
Europe  may  be  assumed  to  be  li.OOO  metres  (9,840  feet),  with  an  air 
pressure  of  530  mm.  Many  persons  are  affected  at  a  lower  elevation 
and  Saussure  mentions  a  case  at  an  altitude  of  1,600  metres  (5,248 
feet).  The  writer,  too,  knew  a  lady  who  was  forced  to  leave  Davos, 
at  an  altitude  of  1,G00  metres,  because  she  respired  with  difficulty. 

Saussure  states  that  he  was  not  affected  until  he  reached  a  height 
of  3,700  metres.  Others  may  go  still  higher  before  they  are  attacked ; 
for  instance,  the  von  Bchlagintweit  brothers,  who  felt  the  sympt^jms 
in  the  Himalayas  first  at  an  altitude  of  5,000  metres  (15,240  feet) 
and  then  but  slightly. 

How  greatly  frecpient  repetition  of  mountain  climbing  facilitates 
respiration  in  rai-efied  air  may  be  learned  from  the  well-known  traveller 
Guflsfeldt,  who,  when  ascending  Aconcagua  in  Chile,  which  is  nearly 
7,000  metroH  high,  experienced  dy8pna3a  only  when  beyond  half  the 
rtrdi  uary  atmospheric  pressure  at  an  altitude  of  about  6,000  metres, 
and  even  this  did  not  prevent  him  from  reaching  the  summit. 


Symptoms. 

The  changes  caused  by  mountain  sickness  affect  the  respiration 
and  the  action  of  the  heart,  also  the  activity  of  the  muscular  and 
nervous  systems  so  far  as  it  dei>ends  immediately  u|K>n  the  amount 
of  oxygen  contained  in  the  blood,  and  laatly  the  distribution  of 
blood  in  the  vascular  system.  In  describing  the  symptoms  as  they 
oocur  at  successive  altitudes  I  shaD  follow  the  reports  of  ascents  of 
Mont  Blanc  which  correspond  in  the  main  with  all  other  reports 
from  different  localities.  The  height  of  Mont  Blanc  is  4,800  metres 
(15,786  feet),  barometric  pressure  at  the  summit  430  mm. 

Attentive  observers  have  found  that  the  pulse  beat  is  somewhat 
acceleratii^d  when  the  l>ody  is  at  rest,  even  at  the  slighter  elevations 
of  about  1,(XX)  metres.  In  like  manner,  in  ascending  a  higher  moun- 
tain, it  is  possible  to  recognize  the  effect  of  the  diminished  atmo- 
spheric pressure  lielow  the  height  at  which  symptoms  geuenilly 
occur,  by  the  fact  that  under  exertion  tlie  frequency  of  the  pulse  in- 
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more  markedly-  than  during  the  same  actiyity  at  a  lesser 
height. 

The  first  symptoms  miiuifest  them»elve8  by  the  respiration  becom- 
ing less  ample  so  that  freqiieEt  pauses  are  necessary  io  order  that 
deeper  breaths  may  be  taken.  On  continuing  the  ascent,  an  unusual 
weakness  is  felt  in  the  legs  which  soon  give  out,  so  that  after  every 
few  steps  one  is  forced  to  stop  or  to  sit  down.  On  endeavoring  to 
overcome  this,  the  movements  of  the  heart,  ali'eady  accelerated,  are 
painfully  felt;  great  palpitation  of  the  heart  and  throbbing  of  the 
arteries,  dyspnceat  flickering  l^efom  the  eyes,  and  the  sensation  of  an 
approaching  faintness  enforce  rest.  After  a  very  brief  interval  the 
feeling  of  strength  returns,  and  the  walking  is  resumed,  to  be  soon 
followed  by  the  same  weakness. 

On  continuing  the  ascent  a  sensation  of  slight  nausea  is  soon 
superadded,  at  times  associated  with  vertigo;  eating  is  impossible 
and  even  the  stronger  alcoholic  liquors  are  rejected.  This  is  accom- 
panied sometimes  by  an  irresistible  drowsiness,  confusion,  and  em- 
barrassed mental  aetinty.  The  individual  becomes  despondent,  and 
indifferent  about  anything  that  may  happen,  even  dangers.  In 
milder  cases  only  lassitude,  nausea,  or  headache  is  felt. 

The  further  increase  in  the  symptoms  consists  in  a  distinct  swell- 
ing of  the  veins  of  the  face,  arms,  ami  hands,  lividity  of  the  face, 
sometimes  injection  of  the  eyes,  severe  headache,  coldness  of  the 
hands  and  feet,  nausea  increased  to  vomiting.  Some  x>6rsons  are 
affected  with  an  exudation  of  blood  from  the  overfilled  capillaries  of 
the  mucous  membranes  of  the  eyelids,  the  nose,  the  gums,  and  the 
bronchi. 

During  rest,  especiaUy  in  the  recumbent  position,  all  the  symp- 
toms abate ;  during  the  descent  they  are  much  less  marked  and  soon 
disappear  under  the  rising  atmospheric  pressure. 

When  an  eminence  at  which  a  person  was  first  affected  is  visited 
again  after  a  short  interval  the  symptoms  usually  occur  in  a  milder 
degree  and  continued  practice  finally  confers  immunity.  During  the 
first  ascent  of  Mont  Blanc  by  Saussnre  all  tbe  guides  were  affected, 
and  the  like  is  reported  for  some  length  of  time  of  the  succeeding  as- 
cents. But  since  in  recent  years  the  ascent  has  been  frequently  re- 
peated we  seldom  hear  that  a  guide  has  suffered  in  any  marked  de- 
gree from  mountain  sickness.  Hemorrhages,  too,  have  not  l>een  re- 
ported of  lat/e  from  tbe  Alps.  Saussure  has  stated  that  mules  suffered 
on  the  higher  Alps ;  travellers  in  the  Soutb  American  Andes  frecjuently 
report  that  the  animals — horses,  mules,  oxen,  and  dogs— succumbed  to 
mtmntain  «icknf*SH  unless  tliey  had  \yeeu  Iwrn  at  the  ele\*ation  or 
had  been  previously  acclimated  there.     Beasts  of  burden  often  {jerish 
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when  goaded  and  when  their  pack  is  not  lightened ;  well-nourished 
horses  suffer  particularly  and  readily  bleed  from  the  nose.  Cats 
seem  to  be  acclimated  with  much  greater  difficulty  than  other  domes- 
tic animals.     In  Ania  camels  are  also  affected. 

The  impression  gained  from  the  narratives  of  those  who  have  as- 
cended Mont  Blanc  is  strengthened  in  some  directions  by  the  reports 
of  mountain  sickness  in  the  South  American  Andes  where  great 
heights  are  reached  on  the  backs  of  mules  and  hence  the  traveller  is 
more  rarely  and  less  markedly  affected  on  the  march,  because  he 
himself  is  not  in  active  motion.  After  arrival,  however,  the  symp- 
toms occur,  and  Poppig '  has  described  his  sensations  in  the  first  few 
days  of  his  sojourn  in  the  mountain  city  of  Cerro  de  Pasco,  Peru, 
4,400  metres  (14,432  feet)  above  sea  level.  He  says :  "  When  the  new- 
comer first  goes  out  in  the  morning  he  is  surprised  by  an  inexplicable 
lassitude,  painful  dyspnoea,  slight  headache,  and  a  sensation  of  a  rush 
of  blood  to  the  head  and  lungs.  In  vain  he  tries,  by  the  greatest  ex- 
pansion of  the  chest,  to  fill  the  lungs  with  the  vital  element ;  it  seems 
as  if  he  were  in  a  vacuum.  The  steep  lanes  become  troublesome,  the 
feet  are  scarcely  able  to  carry  the  body,  the  knees  bend,  he  is  forced  to 
rest  often.  Finally  the  will  is  paralyzed,  the  mind  becomes  dull  and 
dejected."  He  also  makes  mention  of  the  accelerated  pulse  with- 
out fever,  the  nausea,  feelings  of  faintness,  the  sensation  of  cold  in 
hands  and  feet,  and  the  inclination  to  sleep  but  without  finding  rest. 
At  night,  he  says,  the  oppression  is  greater;  reading  is  impossible 
because  the  eyes  are  sensitive. 

After  a  longer  sojourn  the  symptoms  disappear.  In  from  six  to 
twelve  days,  says  Poppig,  the  worst  manifestations  are  gone,  but 
lassitude  and  difficult  respiration  remain  for  a  long  time.  During  the 
first  year  no  European  can  use  his  powers  in  his  customary  manner 
or  as  at  lower  altitudes,  but  gradually  he  becomes  acclimated. 

According  to  Tschudi,'  the  inhabitants  of  low  countries,  when 
once  accustomed  to  breathe  in  the  rarefied  air,  can  easily  ascend  even 
high  mountains  and  move  about  as  freely  as  on  the  coast. 

I  shall  report  some  special  observations  upon  several  of  the  above- 
mentioned  symptoms  in  order  to  demarcate  the  conditions  and  their 
occurrence  more  sharply. 

The  frequency  of  the  pulse  was  first  counted  by  Saussure '  on 
August  4th,  1784,  in  his  own  person  and  in  two  others  at  the  summit 
of  Mont  Blanc  (barometer  435  mm.),  after  four  hours  of  rest.  Before 
the  ascent  the  pulse  of  the  three  persons  was  49,  60,  and  72  respec- 
tively ;  at  the  summit  it  was  98,  112,  and  1(X)  respectively.  During 
a  subsequent  ascent  of  the  Koche  St.  Michel "  on  Mont  Cenis,  baro- 
meter 499  mm.,  Saussure  noticed  that  the  pulse  had  become  more 
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ireciiieDt  in  persons  who  8t01  felt  ill  after  two  hours  of  rest  tliay  in 

lose  who  Lad  remained  unaffected. 

Lortet,*  a  physician  and  j)h  \  sioloj^int  of  Lyons,  ohaerved  the  fre- 

<|uency  of  the  pulse  on  the  march  during  his  iirst  ascent  of  Mont 

Blanc  on   August  16th  and  I7th,  1869.     His  puke,  which  was  HT 

in  Lyons,  was  80  on  the  march  at  an  altitude  of  1,500  metres  (4,920 

feet) ;  at  B,tXXJ  metres  (9,840  feet)  where  he  passed  the  night,  it  was 

116.     TJuiil  then  Lortet  had  felt  no  inconvenience.     The  next  day  at 

K3,460  metres  (11,349  feet)    the  puke  rose  to  128,  at   4/rm  metres 

^■[14,7()0  feet)  to  136,  and  finally  on  the  summit  of  Mont  Blanc  under 

^■Ihe  full  effect  of  the  mountain  sic'kness  to  160  and  more,  when  it  fell 

^mKain  after  two  hours'  rest  to  IK) -108. 

^P      These  obsenations  were  suhsecjuently  confirmed  by  Dr.  Calberla* 

during  the  ascent  of  Monte  RoHa^4,695  metres  (15,379  feet) — though 

^B|o  a  less  extent,  since  no  symptoms  of  mountain  sickness  apj^eared 

^Mither  in  him  or  in  his  two  guides.     Moreover,  there  are  exceptional 

^feases  in  which  neither  ac<^elerated  pulse  nor  dyspnoea  was  observed  on 

the  summit  of  Mont  Blanc.     Thus  a  companion  of  Dr.   Piachand" 

could  finish  the  last  stretc^h  to  the  summit  on  a  run  and  hi«  pulse 

was  no  quicker  than  before  the  ascent,  while  Piachaud  himself  felt 

miserable  and  sick. 

Lcrrtet  also  noticed  thjit  the  pulse  cune  at  tlie  greater  altitudes 
[yinie  dicrotic — a  symptom  w^hich  was  likewise  observe<l  by  Lazarus 
id  SchirmuuBki '  in  the  pneumatic  chamber — under  the  effect  of  rare- 
ied  air,  with  f)ther  symptoms  of  mountain  sickness. 

The  respiration  was  studied  by  Lortet  by  means  of  an  appara- 

18,  the  anapnograjih,  which  showed  the  depth  of  the  respinitory  acts, 

X  an  altitude  of  3,0o0  metres   (10.000  feet)  breathing  was  not  yet 

Lj»eile<l;  at  rest  he  counted  24  respirationH  which,  however,  were  less 

jeep  than  at  a  lower  elevation*     At  3,1KNJ  metres  (12.8tKl  feet)    the 

f^pimtions  ha«l  begun  t«»  l>ecome  shallower,  the  fre<|uency  had  risen 

36,  and  shortly  after  reaching  the  summit  resj>iration,  even  on 

'^tiinding  still,  was  short  and  restricted ;  there  was  a  sensation  as  if  a 

hoop  ha<l  Ix^n  drawn  around  the  chest.     At  the  summit  the  sym]>- 

onis  gradually  almted,  after  two  hours  the  frequency  had  again  lie* 

>me  25,  but  tlie  slightest  movement  induced  dyspncea.     During  his 

f»ond  ascent  of  Mont  Blanc,  ten  days  later,  Lortet  felt  much  less  in- 

>nvenience. 

Id  this  connection  I  must  not  omit  mention  of  n  noteworthy  olv 

ktion  by  I/ortet  with  reference  to  the  temi^rature  of  the  Ixxly 

innng  the  march  in  the  ascent.     He  measured  the  temperature  by 

^meaus  of  sp»ecially  conntructed  small  maximal  thermometers  which 

could  be  placed  under  the  tongue.     These  showed  even  at  an  altitude 
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of  1,500  metras  (4,920  feet)  during  the  march  a  lowering  of  the  tem- 
perature which  rapidly  regained  its  normal  height  whenever  the 
raaroher  fltof)d  still.  Thf  difference  increased  with  the  altitude  and 
near  the  summit  amounted  to  rather  more  than  3^^  C.  (about  5.4"  F.). 
The  temperature  of  the  air  did  not  fall  belnw  -3"  C.  (26°  F.).  A 
simihir  observation  had  been  previously  matle  by  Br.  Marcet/ who 
also  disL'tivered  that  with  the  onset  of  nausea  the  l>t>tly  temperature 
fell.  Later  obfter^^ers  were  unable  to  confirm  the  lowering  of  the 
temperature  during  the  march,  but  it  should  l>e  noted  that  none  of 
them  suffered  from  niountJiin  sickness,  to  which  Lortet  and  Marcet 
were  subject.  In  P.  Bert's  work  "  we  find  observations  on  animals, 
Avhich  demonstrate  that  the  lowering  of  the  body  temperature  is  one  of 
the  symptoms  of  mountain  sickness. 

The  best  description  of  the  failure  of  muscuhir  power  is  furnished 
by  Saiisaure.'*'  According  t^)  him,  at  a  distance  of  about  300  metres 
from  the  summit  of  Mont  Blanc  the  grade  is  only  28 '  or  29"  and  the 
tract  is  quite  free  from  danger:  But  in  the  rarefied  air  the  strength 
is  rapidly  exhausted.  Even  when  near  the  goal  he  was  obliged  to  sit 
down  after  every  fifteen  to  sixteen  steps  in  order  to  breathe  and  rest. 
He  says:  "This  kind  of  fatigue  is  absolutely  irresistible.  When  at 
its  height,  the  greatest  danger  would  not  enable  us  to  take  another 
step-  .  .  .  When  I  attempted  to  force  myself  my  legs  gave  out;  I 
felt  the  approach  of  a  fainting  fit  associated  with  violent  imlpitations 
and  a  beating  of  the  arteries  in  the  head.  My  eyes  grew  dim,  quite 
apart  from  the  glare  of  the  light,  since  I  wore  a  double  veil  which 
completely  protected  the  face/*  In  another  plac^  he  says  further- 
more: "On  the  other  hand— and  this  is  the  second  peculiarity  of 
this  kind  of  fatigue — one  feels  a  complet-e  restoration  of  the  sti'ength 
from  the  mere  cessation  of  motion.  Even  without  sitting  down, 
after  two  or  three  minutes  the  sti'ength  seems  to  have  returned  so 
completely  that  one  thinks  one's  self  able  to  reach  the  summit  with 
a  single  effort." 

At  the  summit  Saussure  felt  well,  barring  a  slight  sensation  of 
nausea^  so  long  as  he  kept  quiet.  But  as  soon  as  he  dii-ected  his 
attention  intensely,  even  for  a  moment,  to  liis  observations,  he  had 
to  rest  two  or  three  minutes  to  enable  him  to  breathe.  During  the 
descent  he  felt  no  inconvenience  because,  as  he  says,  in  going  down 
a  mountain  the  action  of  the  diaphragm  is  not  interfered  with. 

I  shall  add  another  observation  of  Saussure 's  with  reference  to 
the  drowsiness  which  sometimes  attiK'ks  mounbiin  climljei-s  at  the 
greater  elevations.  He  says  (S  659) :  "After  a  few  moments'  rest  all 
feeling  of  the  preceding  fatigue  seems  to  have  completely  disap- 
peared.    Nevertheleea  we  see  in  a  very  little  while  that  every  one 
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who  had  no  special  occupation  h»i8  faUen  asleep,  id  spite  of  wind, 
cold,  or  sunshine,  iiud  r)fttu  in  very  awkward  positioiiH,  It  is  time, 
fatigue  induces  sleep  also  in  the  plains,  but  never  with  such  rapidity, 
especially  after  ev;pry  trace  of  fatigue,  as  upon  mountains,  seems  to 
have  disappeared  us  a  result  of  the  brief  re«t." 

Noteworthy,  too,  are  other  observations  made  with  reference  to 
the  c4>nditions  during  the  nijL^ht's  rest,  A.  Vogt,"  who  was  free  from 
mountain  sickness,  noticeil  when  he  camped  in  the  open  air  at 
night  on  the  Aaresattel  in  8^4tzerland  at  an  altitude  of  3,00l>  metres 
that  he  and  the  guide  lying  beside  him  respired  twice  as  often  as  in 
the  lowlands.  In  others  the  noitunml  accelerated  respiration  is  as- 
sociated with  inconvenience*  Thus  Moorcroft '"  on  different  occasions 
in  the  Himalayas,  at  an  altitude  of  5JHX>  metres,  whenever  he  was 
about  to  fall  asleep  Wiis  awakened  by  dyspnrea  and  a  seusatinn  o[ 
anxiety.  At  such  times  some  deep  respirations  relieved  him.  A 
fdmilar  report  is  made  by  Mi-s.  Hervey  "  froin  Thibet  at  an  altitude 
of  abc»ut  5,r)00  metres.  Often  when  in  bed  at  night  an<l  on  the  point 
of  falling  asleep  she  was  awakenetl  by  dyspncea  and  violent  paljnta- 
tion.  She  was  forced  to  sit  up  in  I  ted  in  order  to  be  able  to  breathe. 
Others  have  made  a  like  report. 

Some  authors  stjite  that  they  fouud  it  difficult  to  speak,  without 
giving  further  particulai-s.  A  fuller  statement  is  made  by  Huml>oldt,  ** 
who  re^Kirts  that  new-comers  in  Quito  f3,(K)0  metres"l>,840  feet)  ex- 
perience impeded  respiration,  particularly  when  talking  rapidly. 

Owing  to  the  altered  distribution  of  blootl  which  induces  a  pre- 
dominating fulness  of  the  veins  and  capillaries  with  a  relative  dejde- 
tion  of  the  arteries,  loud  speech  favors  the  occuiTence  of  hemor- 
rhages, because  it  suddenly  retaixls  the  circulation  through  the  lungs. 
BniLSsingault  '  in  the  Peruvian  highlands  strictly  forbade  his  cnm- 
jmnions  loud  sjiet^cli  ur  culling-  He  had  observed  on  the  Antisana 
that  one  of  his  servants  had  suffered  a  hemorrhage  in  consec[nence  of 
calling  lr)udly  to  a  companion  who  had  strayed  from  the  path,  A 
fiimitar  case  is  relateil  by  Poppig:  an  Englishman  of  his  aix|uain- 
tance  in  Cerro  de  Pasco  who  played  on  the  tlute  had  to  gi^ie  it  up 
liecanse  every  attempt  produced  bloody  expectoration.  Mrs.  Hervey, 
too.  states  several  times  that  the  nightly  occurrence  of  great  oppies- 
ion  witli  dyspmea  was  jus.sc>ciated  wnth  bloody  expectoration,  which 
was  increased  when  she  sp<)ke. 

This  very  pronounce<i  tendency  tf>  hemorrhagea,  like  the  other 
JDeonveniences,  persists  only  at  the  lieginning  of  a  sojourn.  During 
the  first  days,  says  Poppig,  shaving  shoidd  be  omitted  liecause  the 
Dkiu,  juirtinularly  if  Iight-con)plexioned  and  delicate  with  a  tendency 
to  become  chnpjied,  bleeds  readily. 
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I  may  add  that  Tschudi "  meotioua,  besides  blooclj  expectoration, 
also  a  blood V  diaiThcea  as  a  frequent  concomitiiut  symptom  of  the 
veta  or  moimtain  BicknesH  in  tbe  Peruvian  bighlands. 

A  decided  influence  upon  tbe  increase  of  the  ijymptoms  seems  to 
\ye  exerted  by  I'limatic  conditions,  anions  whic'b  I  iucbubi  tlie  stronger 
reHectioD  of  Hgbt  and  beat,  oRjiecially  from  snowK^overed  surfaces, 
and  tbe  greater  ilryneNW  f>f  tbe  aii*. 

Tbe  reHectiou  of  tbe  light,  acting  tipon  tbe  retina,  onuses  headache, 
sometimes  nausea,  A  siniihir  elYeot  can  be  produced  by  reflection 
from  tbe  bare  ground  or  frt)m  the  surface  of  tbe  water  in  tbe  lowlands, 
but  tm  mountains  ami  snow-covered  surfaces  it  acts  more  energeticv 
ally.  For  this  reason  veik  or  goggles  are  worn  as  soon  as  tbe  snow 
line  is  reached.  On  Mont  Blanc  and  the  Andes  the  combined  in- 
fluences of  the  reflection  of  light  and  beat  sometimes  excite  danger- 
ous inflammations  of  tbe  eyes,  called  sunimpe  in  the  Andes;  the 
skin,  too,  where  acted  upon,  swells,  becomes  jiainful  and  cbai>ped, 
and  later  on  desquamates. 

In  elevated  regions  tbe  air  is  less  moist  than  in  the  lowlands,  for 
according  to  Hann  one-half  of  all  tbe  atmospheric  a<iueou8  vapor  is 
contained  in  the  inferior  layer  to  a  height  of  2,(XM1  metres.  In  the 
Andes  particularly  tbe  dryness  is  so  great  that  in  the  Peruvian 
plateau  the  flesh  of  tbe  smaller  food  animals,  dried  in  tbe  air,  can  Ije 
prenerved  for  future  use.  Tbe  dryness  favors  tbe  occurrence  of  the 
above*mentioned  cutaneous  inflammation,  of  Assuring  of  tbe  skin 
and  lips,  and  is  the  cause  of  tbe  frequently  increased  thirst.  In  moist 
air  and  rainy  weatlier  the  suiTering  is  said  to  Ix^  less,  which  is  partly 
owing  i>robably  to  tbe  decreased  ra+liation  when  tbe  sky  is  overcast. 

The  influence  exerted  by  tbe  temperature  as  such  upon  moun- 
tain sickness  varies  according  to  whether  the  body  is  at  complete  rest 
or  is  excited  by  the  efi'(>rt  of  climbing.  Cooling  of  the  liody  at  rest 
often  provokes  the  symptoms  and  H.  von  Schlagintweit "  relates 
that  during  a  prolonge<l  sojourn  at  an  altitude  of  more  than  5,000 
metres  on  the  ]tbiteau  of  Karakorum,  where  tbe  two  brothers  made 
obsen'ations  for  some  time  and  took  li-ttle  physical  exercise,  tbe  after- 
noon or  evening  wind  regularly  mbbed  them  completely  of  their 
appetite.  Those  sleeping  in  tents  at  night  awoke  with  a  sense  of 
oppression  when  the  breeze  sprang  up.  A  similar  observation  is 
reported  by  Br.  Marcet,  One  night  on  Mont  Frety,  2,200  metres 
(7,2(X>  feet),  he  awoke  during  tbe  great  cold  of  the  morning  with  a 
sense  of  nausea  which,  according  to  a  written  communication,  he  rec- 
ognized from  exp>erience  as  ojie  of  the  sy  mptnnis  of  mountain  sickness. 

It  is  said  that  in  tb<*  tropical  regionn  of  the  Himalayas  and  the 
Andes  mountain  sickness  attacks  travellers  at  a  greater  height  than 
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Europe,     In  tbose  regtotiB  much  Kreater  altitudes  are  attititied 

Lor»ebai'k  or  mules ;  bence  tbe  traveller  is  much  leas  exposed  to 
e  affection  than  in  European  uiountainH,  where  tbe  same  heights 
must  V»e  reached  on  foot.  Moreover,  in  India  especiallj,  several 
day's  marches  are  necessary  before  tbe  greatest  altitude  is  attained, 
BO  that  a  gradual  tnmsition  takes  place.  Xot  rarely  we  read  among 
tbe  statements  of  travellers  that  at  a  certain  height  they  experienced 
the  onaet  symptoms  of  mountain  sickness,  but  on  the  following  days, 
at  a  greater  elevation,  they  reniained  free  from  it. 

According  to  the  re[Mjrts  of  the  French  academicians  who  alxtut 
the  end  of  the  last  century  visited  tbe  South  American  Andes  for 
tlie  purpose  of  raeaHuriug  the  tii-st  degi-ee  of  the  meridian,  and  the 
statements  of  von  Humboldt,  mountain  sickness  occui-s  in  the  valley 
of  Quito  at  an  altitude  as  low  as  about  2,51NJ  metres  (8,200  feet). 

Win*lleas  locaHties,  whether  warm  or  cold,  usually  give  rise  to 
greater  inconveniences,  as  ff>r  instance  the  Corridor  on  Mont  Blanc 
at  an  altitude  of  about  3,900  metres  (12,800  feet).  On  similar 
principles  we  might  explain  the  obsenation  that  in  mining  regions 
of  the  Andes  symptoms  usually  occur  in  cerbun  parts  of  the  way 
which  are  well  known  to  the  mule  drivers.  The  natives  ascribe  the 
fact  t«»  mebdlic  exhalatit>ns  and  therefore  call  the  disease  sorroche 
(antimony)  and  veta  (metallic  vein). 

These  influences,  which  in  the  first  place  suppress  evajxiratioQ 
from  the  body  that  on  such  occasions  is  often  perspiring  freely, 
weaken  the  neiTous  force.  But  the  nervous  system  i.s  concerned  in 
other  ways  in  the  production  of  the  symptoms.  Great  fatigue  and 
exhaustion  by  hunger  increase  the  symptoms;  for  this  reason  we 
find  thi'  advice  given,  despite  the  aversion  to  food,  to  take  a  very  lit- 
tle nourishment  frequently,  whereby  the  condition  is  improved  as  in 
seasickness.  This  probably  exi)la i ns  als* )  the  custom  in  th e  H  i malay as 
and  in  Afghanistan  of  using  stimulating  and  refreshing  articles,  such 
as  cei-tain  fruits  and  onions,  during  the  ascent.  On  tbe  other  hand, 
the  prosiject  of  an  early  attainment  of  the  goal,  exhilaration,  and 
meutjil  expectancy,  enable  one  tn  overcome  the  attjick  m<»re  readily, 
in  the  same  way  as  on  shipboard  tbe  officer  can  i>erform  his  duties 
in  spite  of  the  seasickness,  while  the  paaseoger  siiccnmlis  to  the  affeo- 
tion  without  resiHtance, 

The  bodily  condition  ol  different  i>erson8  is  not  without  impor- 
tance with  reference  to  the  power  of  resistance  toward  the  disease. 
The  old  are  acclimated  with  more  difficulty  than  theynnng;  from  the 
Andes  it  is  rejKirbHl  that  st^Mjt  and  plethoric  y^ersons  with  much  fat 
are  attacked  sooner  ami  suffer  more,  and  this  is  true  aUo  of  animals, 
eapeciallv  horses.  Anapmia  docs  not  seem  to  favor  the  occurrence 
*VoL.  IIL-U 
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of  the  disease.     The  wf?ll-kuowB  geologist  Burmeister,'*  who  intended 

to  iiscend  the  moimtiiiiis  frf>m  Ar^eutina,  wan  attjicked  on  the  foot 
hill«  by  ti  iirolnD^,'fd  intermittent  ff^ver.  Though  hardly  tit  t-o  travel 
he  travomed  a  luouutiiin  juish  at  an  altitude  tif  4,548  metres  and  wa« 
surjirised  that  he  remained  free  from  the  trouble  in  spite  of  hie 
weakness.  Oiiec  tmly  liti  liad  a  transitory  feeling  of  giddiness  last- 
ing but  a  minute. 

The  natives  of  Hm*h  altituiles  remain  free  from  all  ineonveuiencea. 
The  traveller  d'Orbiguy  '"  reLitcs  that  on  the  way  to  La  Paz  in  Bolivia, 
%vhile  erossiug  a  pass  at  a  height  of  4,5f)(»  metre^s,  he,  with  liis  driver, 
bors<s  and  d<tg»  snffered  greatly  frc*ni  inountain  sickness.  He  w*i8 
hardly  able  to  breathe,  had  severe  headaehe,  |»al[iitation,  nausea,  and 
epistaxis.  He  thou  desLril»es  the  impression  made  upc»n  hiui  when 
he  saw  two  native  messengers  rliml)  and  pass  tlie  rocks  at  a  ra^iid 
|>ace  and  with  the  greatest  facility. 

The  sympt^ims  thus  far  reiJorted  may  be  sei>arated  into  two 
grtnips.  Under  the  intliienre  of  an  nnaccushmied  respiratory  activity 
phenomena  i:w?eur  whii'li  indicate  on  the  one  hand  a  marked  lack  of 
oxygen  in  the  blood  and  on  the  other  hand  an  alteration  in  the  distri- 
bution of  the  blood.  Among  the  former  belong  the  loss  of  muscular 
power  in  the  legs,  the  nausea,  the  lowering  of  the  bodily  temperature, 
etc. ;  ann>ng  the  latter,  the  overfilling  of  the  veins  and  the  capillary 
B^'steni,  together  with  the  acceleration  of  the  pulse  as  a  sign  of  the 
corresponding  decrease  of  arterial  fulness.  The  drowsiness  and  the 
headache  may  be  caused  or  favc»red  hoih  by  arterial  depletion  and 
lack  of  oxygen  and  by  the  irapeded  efflux  from  the  veins  of  the  head. 


History. 

The  attempts  to  explain  these  remarkable  observations  have  occu- 
pied the  scientists  and  iihysicians  of  Europe  for  two  hiuidred  3*ear8. 
A  glance  at  the  history  of  the  various  views  regarding  the  cause  of 
mt>untnin  sickness  shows  the  changes  they  underwent  with  the  prog- 
ress of  scientific  investigations. 

The  fii*8t  stiiternent  in  the  literature  is  found  in  the  book  on  South 
America  by  the  Jesuit  J.  AcosUi*'  who  had  crossed  the  Andes  in  151KJ. 
He  ascribed  the  cause  to  the  subtle  and  more  jienetrating  air  in  the 
passes  of  the  Andes.  It  was  not  until  half  a  century  later  that  the 
existt>nce  of  the  ]jre8sure  oi  the  air  was  demonstrated  and  the  baro- 
meter and  the  air  pump  were  iuveuteil,  so  that  scientists  could  begin 
to  ol>serve  the  effect  of  a  vacuum  and  of  rarefied  air  upon  living 
organisms.  One  of  the  e^irliest  authors,  Robert  Boyle,'*  says  in  1*>70 
that  tlie  tension  of  the  air,  lessened  in  accordance  with  the  altitude, 
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most  have  caused  the  diffioiilt  respiration  iu  Acosta,  Later  experi- 
ments showed  bim  the  escape  of  air  from  the  blood  under  the  air 
pump,  from  which  he  reaaoueil  tiiat  when  the  air  prensure  ia  greatly 
I'educed  the  air  coutained  in  the  blood  tUstends  the  vessels  and  might 
cause  circulatory  diflturbance-s.  A  few  years  later  Guide "  found 
that  the  lungs  of  animals  dying  in  rarefied  air  (in  vacuo)  became 
at^h^ctatic  and  sank  in  water,  iiud  this  olwervntion  wiis  confirmed 
alHUit  fifty  years  later  by  MiiHchenbrtrt^k.*"  Othere,  it  is  true,  have 
denied  this,  but  P.  Bert"  has  recently,  under  similnr  conditinna, 
likewise  found  in  the  lungs  atelectjitic  ixirtions  of  greater  or  leas 
extent 

Albrecht  von  Haller"  in  hia  great  work  summarized  the  observa- 
tions made  up  to  hk  time.  He  myn:  **  In  rarefied  air  the  expansion 
of  the  lungs  is  rendered  difticuU  because  the  concomit4int  action  of  the 
tensiim  of  the  air  has  decreasetl  and  tlie  heart  therefore  receives  less 
bloo<l  and  acts  less  energeticitlly,  w  ht^nce  comes  the  general  loss  of 
strength.  The  external  pressure  upon  the  blootUvessels  which  en- 
abled them  to  resist  the  force  of  the  Leart  is  diminished,  and  they 
rupture  more  easily.  Wlien  tlie  air  pressure  is  much  reduced  the 
danger  becomes  greater  because  the  air  contained  in  tlie  blood  ex- 
pands." 

Haller  could  take  account  only  of  tiie  mechanical  eflFect  of  the  air 
pressure  uix>n  raspiration,  for  at  that  time  oxygen  was  not  known  as 
a  vital  element.  The  cause  iissigned  by  Hsiller  to  the  swelling  of  the 
veins  and  the  hemorrhages  was  later  briefly  designated  as  **  turgor 
toward  the  exterior*'  which  became  effective  under  decreased  air 
pressure.  The  ruiiture  of  the  vessels  presupposes  their  greater  re- 
pletion such  as  may  W  observed  in  the  sujmrticial  veins  in  mountain 
sickness,  and  according  to  the  statements  given  this  evidently  extends 
in  the  entire  venous  and  capillary  systems.  Therefore  the  explana- 
tion given  by  Haller  fails  to  account  for  the  augmented  volume  in 
one  half  of  Uje  viiscular  system  which  would  nei-essitate  a  diminution 
of  the  contents  in  the  other  half.  For  it  is  not  conceivable  that  a 
decrease  of  the  air  pressure,  affecting  all  the  vessels  CfprnLly,  could 
pixxluce  so  extensive  a  displacement  of  tlie  contents  of  the  vascular 
fljstem.  and  lience  something  else  must  l)e  su[>eradded  in  order  to 
oxpbiin  the  altered  distribution  of  blood. 

As  regartls  the  liberation  of  air  from  the  blood,  Hoppe's  "  obser- 
fatious  iu  lft.^7  have  shown  that  air  is  not  given  off  from  the  blood 
Witil  the  pressure  has  sunk  to  57  mm.  which  would  corres[)ond  to  an 
elevation  of  more  than  20.0(10  metres  <G5,fiOO  feet). 

After  Lavoisier's  labors  in  IRTG  had  demonstrated  the  in]|>ortanoe 
of  oxy^jen  to  life,  yaussure  '*  il7S7i  was  able  to  explain  teleol<»gically 
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the  frequency  of  respiration  which  increased  with  the  altitude,  by 
the  necessity  for  counteracting  the  dilution  of  oxygen  by  rapid  breath* 
ing.  He  also  connects  the  accelerated  circulation  with  the  frequent 
respiration,  but  assumes  that  the  lowered  pressure  upon  the  blood> 
vessels  likewise  contributes  toward  rendering  the  circulation  more 
rapid. 

With  reference  to  the  degree  of  dilution  of  the  oxygen  contained 
in  the  inspired  air  with  which  accelerated  respiration  occurs  under 
normal  air  pressure,  observations  have  been  made  upon  dc^  which 
are  as  sensitive  as  men  to  a  lowered  pressure.  According  to  these, 
increased  frequency  of  respiration  does  not  begin  until  the  amount  of 
oxygen  in  the  air  is  far  below  that  corresponding  to  the  air  pressure 
of  435  mm.  on  Mont  Blanc.  Hence  here,  too,  some  additional 
cause  must  be  active. 

A  long  time  after  Saussure  the  attempts  to  explain  mountain 
sickness  moved  in  the  same  circle,  some  of  the  various  associated 
conditions  being  emj^hasized  as  the  chief  contributing  causes;  for 
instance,  the  dazzling  by  the  snow,  the  greater  effect  of  heat  radia- 
tion, and  the  dryness  of  the  air ;  furthermore,  the  bodily  fatigue,  the 
exertion  during  hunger,  the  x>eculiar  quality  of  the  air  of  certain 
localities  such  as  sultriness,  exhalations  from  the  ground,  etc. ; 
finally,  the  greater  cooling  of  the  body  by  evaporation  and  radiation. 
The  contributory  effect  of  the  air  pressure  in  retaining  the  femur  in 
its  socket,  discovered  by  W.  and  E.  Weber  in  1S3(),  was  long  cited 
in  explanation  of  the  fatigue  in  the  legs  at  great  altitudes.  This 
explanation,  however,  had  to  l>e  abandoned  when  it  became  evident, 
according  to  the  measurements  and  calculatioDS  made  by  Dr.  Fara- 
bceuf  "*  by  request  of  P.  Bert,  that  the  air  i)resssure  must  fall  to  V,)0 
mm.  before  the  joint  could  Ix^eoine  loose.  This  would  corrpsi)ond  to 
an  elevation  of  about  12,000  metres  (39,8(>0  feet).  The  consideration 
of  the  mechanical  effect  of  the  air  pressure  on  resi)iration  was  mean- 
time lost  sight  of  until  Pravaz'*  (iHoO)  again  recurred  to  it.  He 
I)f>iuted  out  that  the  lungs  an*  exjianded  only  hy  the  air  pressure, 
whi(;h  being  diminished  would  overcome  with  difficulty  the  elastic 
resistance  of  the  lungs.     His  only  follower  was  Campana"  (1870). 

So  long  as  it  was  l)elieve(l  that  oxygen  was  bikon  up  by  the  blood 
by  physical  absorption  in  the  same  way  as  it  is  by  water,  most  writers 
agreed  that  the  increased  respiratory  activity  is  caused  by  the  lessened 
amount  of  oxygen,  but  that  it  does  not  suffice  for  completely  com- 
]>ensating  the  deficiency  in  the  blood.  In  this  way  some  of  the 
symptoms  were  ex|)lained. 

As  early  as  1837  Magnus  had  fcmud  that  the  air  pumj)  withdraws 
from  the  blood  a  much  greater  quantity  of  oxygen  than  the  amount 
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which  should  b©  present  in  ftcoordance  with  the  law  of  physical  al> 
fiorption.  In  1857  it  was  demonstrated  l>j  Lothar  Mayer  and  Fernet 
that  the  oxygen  is  chemically  attracted  and  bound  by  the  blood  celln 
and  it  was  believed  that  tlie  assumption  wiis  justified  that  tlie  bkxxl 
eoald  saturate  itself  with  oxygen  under  any  accessible  air  pressure. 
Therefore  another  explanation  of  the  symptoms  of  mountain  sickness 
had  to  be  sought  for. 

In  1861  Jnurdanet,'"  who  had  passed  considerable  time  on  the 
plateau  of  Mexico,  called  attention  to  the  neceaaarily  slower  ditt'usioo 
of  oxygen  from  rarefied  air  and  cited  tbis  fact  as  the  cause  of  a  rela- 
tive lack  of  oxygen.  In  this  way  he  explaineil  the  anaemic  conditions 
which  he  found  generally  ]»revalent  under  the  atmospheric  pressure 
of  the  Mexican  plateau,  585  mm.  ('2JKH)  metres— '(>,5<i(>  feet).  As  to 
the  distribution  of  blood  he  adhered  to  Haller^s  hypothesis. 
Althoagh  in  view  of  the  health  and  strength  of  the  inhabitiints  of 
placc«  lying  at  much  greater  altitudes  than  Mexico  anaemia  cannot  be 
recognized  as  a  general  coniiition,  still  Jourdauet  must  be  given  the 
credit  of  having  fii-st  called  attention  to  a  possible  cause  of  a  dimiu* 
ished  amount  of  oxygen  in  the  lUood. 

In  186(5  Gavarret,*'  who  had  preceded  Fernet  in  asserting  that  the 
al»c»rptiou  of  oxygen  l>y  the  blood  must  rest  not  on  a  physical  but 
on  a  chemical  attraction,  advanced  a  new  hypothesis  which  is  rolatetl 
to  the  mechanical  theory  of  heiit.  He  assumed  that  the  augmented 
exertion  i-equired  by  the  ascent  of  high  mount^iins  demands  the  con- 
sumption  of  an  increased  amount  of  lieat,  that  tlierefore  a  larger 
quantity  of  carbonic  acid  is  formed,  whose  accumulation  in  the  blood 
produces  the  symptoms  of  mf>untain  sickness. 

He  was  followed  in  1870  l)y  Lmtet/  whose  observations  are  given 
above,  but  who  accords  the  first  place  in  the  causation  to  the  lower- 
ing of  the  bodily  temfierature,  and  puts  the  increased  production  of 
carlKinic  acid  in  the  second  place. 

An  accumulation  of  carbonic  acid  in  conseciuence  of  great  exertion 
cannot  l>e  the  cause  of  mouutjiiu  sickness  because  the  same  symp- 
toms occur  also  under  the  diminished  air  jjressure  in  the  pneumatic 
clmmk>cr  where  the  body  performs  no  active  labor,  and  the  same  is 
true  of  balloon  ascensions.  The  lowering  of  the  Imdily  temperature, 
htjwever,  whh  observed  by  P.  Bert  "  ''  in  the  pneumatic  chamlier  tin  a 
concomitant  sym]»t<im  of  mountain  sickness  in  animals.  Accordingly 
the  fall  c)f  t<*mperature  must  l>e  h^ike<l  upon  as  one  of  the  symptoms 
and  cannot  be  iliMir  (?ause  at  the  same  time. 

In  the  seventh  deciwle  of  this  century  P,  Bert  '*  published  some 
important  papers  which  gave  a  fresh  irafietus  t*i  the  question.  He 
had  examined  the  blotKl  from  a  number  of  dogs,  which  had  been 
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taken  from  the  arteries  under  the  mfluence  of  reduced  atmospheric 
pressure.  He  iiivariabb'  found  a  diminished  jiiuauiit  of  oxygen  as 
compared  with  the  normal  quantity  in  the  blood  of  the  same  dog. 
The  deviatiouH  from  the  norm  ah  under  e<|ually  reduced  pressure, 
were  very  irregular  in  different  doi^s,  sometimea  considerable,  some- 
times unimportant.  He  then  made  experiments  regarding  the  ab- 
soq»tio]i  uf  oxygen  with  blo*Kl  agitaUHl  with  oxygen  under  the  ordi- 
nary and  under  a  diminished  atmospheric  pressure.  At  the  ordinary 
temperature  lie  found  no  iliftVrence  in  the  saturation,  but  when  the 
agitation  wjus  performed  at  the  temperature  of  the  blood,  from  /tH'^  to 
40'' C.  (100"  to  104""  F.),  there  was  a  slight  decrease  in  the  contained 
oxygen  when  the  atmospheric  i»reHssure  was  reduced  one-half.  Bert 
coni'Iuded  from  this  result  that  under  reduced  atmoH]»herie  pressure 
at  the  temperature  of  the  blood  there  occurreil  a  dissociation  of  the 
coml>ination  of  oxygen  with  the  ha:»raoglobin  so  that  the  blond  couhl 
not  Ik'*  comijletely  saturated. 

The  diffei^ence,  however,  was  but  slight  and  therefore  he  believed 
that  acclimation  to  a  life  in  rarefied  air  may  occur,  tlu^  jiersou  ab- 
staining fi'om  an  often  excessive  consumption  of  oxygen  and  manag- 
ing to  get  along  with  less.  He  compai'es  the  consumption  of  oxygen 
with  that  of  food  whicli  in  many  jieojde  is  likewise  larger  than  is  re- 
(piired  for  the  needs  of  the  l>ody»  while  othera  possess  the  same  en- 
durance with  less  nutrition, 

Bert's  exi>erimeuts  were  soon  repeated  by  others  with  improved 
methods  and  his  results  wei*e  continue*!,  though  in  a  minor  degree. 
Thus  Hetschenow,*^  of  St.  Petei*sburg,  demonstrated  in  1H80  that 
when  the  atmospheric  pressure  was  reduced  to  aV)out  one-third  of  the 
normal,  corresponding  to  an  altituch^  of  H,8(H)  to  9,(KXi  metres  (2H,8(X) 
to  29,5<XJ  feet) »  the  variations  in  the  chemical  absorption  of  oxygen 
by  the  bh>od  were  quite  iusignificant,  even  at  the  temperature  of  the 
body.  Soon  aft*?r  A.  Friinkel  and  I.  Gei>]>ert,*''  of  Berlin,  reached 
the  conclusion  that  the  blood  of  living  dogs  at  rest  was  saturated 
normally  with  oxygen  at  a  reduction  of  the  air  pressure  down  t<^  410 
mm,,  correKjKmding  t<^  an  altitude  of  rather  mtu-e  than  5JKKI  meti'es 
(l*>,4tHJ  feet).  At  one-half  of  the  atmospheric  jiressure,  380  mm., 
they  found  on  the  average  a  slight  diminution  in  the  proportion  of 
oxygen  in  thi'  blood,  but  this  w;i.s  not  so  great  as  to  1k^  beyond  com- 
pensation by  an  augmented  respiratory  activity. 

Finally  in  WM  Bohr,"  of  Chrintiania,  by  ex[)erimeuting  with 
dogs  found  that  as  a  nde  the  tension  of  the  oxygen  in  tl»e  blootl  wjis 
greater  than  in  the  air  of  tlie  lungs.  Tliis  wouhl  be  a  proof  that  the 
alworption  of  oxygen  by  the  blood  is  less  dej»endent  upon  the  tension 
of  the  oxygen  in  the  atmosjihere  than  one  might  lie  inclined  to  be- 
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re.     On  the  other  hand  we  know  that  under  increased  astuioapheric 
iure  oxygen  ih  absorbed  more  rapidly  by  the  hlood  than  under 
I©  ordinary  presenre,"  and  a«  regards  reduced  pressure  Hetschenow  " 
>und  that  the  quantitiorf  of  blocwl  agitated  by  him  with  oxygen  re- 
quired a  longer  time  for  their  saturation  under  a  dimininhed  tension 
Kf  oxygen  than  under  a  greater  pressure.     Henee  we  are  justified  in 
Assuming  that  when  the  air  is  greatly  dihited  the  oxygen  is  more 
slowly  diifused  in  the  blond  than  when  the  air  is  dennur,  but  not  so 
Briowly  that  it  could  not  l>e  easil}'  compensat-ed  for  by  an  appropriate 
■respiratory  activity.     In  a  recent  communication  Dr.  A.  Ijowy  *'  says 
tliat  a  person  exi>eriment<^(l  on  in  the  pneumidie  chamber  under  a 

treasure  of  41(»  mm*  was  able  to  overcome  the  oppression  and  work 
n  the  ergostat  for  half  an  hour  without   ineonvenience,    although 
the  abstu'ptiou   of  oxygen  during   such   work  was   four  times  the 
irmal. 


I  An  Attempt  to  Explain  the  Symptoms  of  Mountain 
Sickness. 
There  is  no  doubt  that  with  increasing  rarefaction  of  the  air  a 
limit  must  be  reached  l»eyoud  which  the  lungs  cannot  absorb  enough 
oxygen  for  the  maintenance  of  life.  This,  however,  is  not  the  ques- 
tion with  which  we  have  to  deal  here,  searching  rather  for  an  ex- 
planation of  the  symptoms  which  begin  to  occur  far  below  this  limit. 
The  ftu't  that  a  numVier  of  i>er8ous  remain  free  from  mountaiD 
sickness  and  that  the  rest  can  sooner  or  later  adapt  tliemselves  to 

(he  conditions  of  respiration  in  rarefied  air  juoves  that  a  normal 
libeorption  of  oxygen  is  i>os8ible  up  to  a  height  of  5,0CK)  metres  and 
leyond,  wluch  is  often  reached  in  the  summer  by  herdamen.     There- 
on* it  is  not  the  dilution  of  the  oxygen  in  the  first  place  which  pro- 
duces   mountjiin    sickness.      We    must  search    for  another    c^iuse 
which  under  certain  circumstances  would  be  apt  to  prevent  the  satu- 
ration of  the  blood  with  oxygen  in  the  rarefied  air>  the  ]>ossil>ility  of 
whicli  is  recognize*!.     This  cause  must  at  the  same  time  inchi<le  the 
refison  for  the  altered  respiriition  ami  distribution  of  bhstd.     The 
^fkiU^r,  however,  has  been  fpiite  neglected  by  mmlern  authors,  the 
Hoajority  of  whom  are  s;itiRfied  with  the  theory  ailvanctnl  by  Hall«^r. 
H     If  we  beiir  in  mind  that  mountain  sickness,  under  equnl  ex- 
Hl^mal   conditions,  will  sometimi's  att^ick  and   sometimes  spare  the 
Bame  |M*rsnn,  we  nnist  hwik  ft)r  the  causif  which  produces  it  in  the 
individual  only.     The  cause  must  lie  in  the  qu^ty  of  our  organs  in 
fivr  IIS  their  acti\nty  is  subJH^t  to  the  inflner^ce  of  the  air  pressure, 
ides  being  acted  upon  by  exertion  antl  th»'  nervoUM  system.     Exer- 
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tioii  and  lesseDing  of  nerve  force  take  a  pronnneDt  part  in  the  intens- 
ify of  the  symptoms. 

The  only  organ  of  tlie  human  body  whose  activity  can  be  altered 
I  ►>  the  effect  of  atmoH j>heric  |*resfture  i8  the  lung,  Duriug  inspiration 
the  activity  of  the  respiratory  muscles  is  assisted  by  atmosphenc 
])rQssure  in  expanding  the  hings  and  overcoming  their  elastic  tension. 
The  return  to  the  contracted  state  during  expiration  is  effected,  as  a 
rule,  without  tlie  aid  of  muscular  power;  it  is  the  result  of  the  in- 
herent elasticity  of  the  lungs.  Expiration,  therefore,  is  a  purely 
mechanical  process  which  must  he  influenced  by  an  alteration  in  the 
density  of  the  surrounding  air. 

The  result  of  the  change  in  the  activity  of  the  respiratory  organs 
thus  induced  is  clearly  shown  by  the  overlilling  of  the  venous  system 
which  can  be  produced  only  by  a  more  contracted  state  of  the  lungs ; 
for  it  is  well  known  that  in  an  expanded  state  of  the  lungs  the  larger 
veins  are  visibly  depleted,  while  the  coUapse  of  the  organs  causes 
a  stagnation  of  the  venous  blood . 

In  tlie  tirst  place  T  wish  to  call  attention  to  the  fact  that  even 
under  ordiuary  atmospheric  pressure  we  meet  with  cases  in  which 
laborious  ascent  with  a  more  contracted  state  of  the  lungs  produces 
not  only  alterations  in  the  distribution  of  the  lilood,  hut  also  other 
8ym|>toma  resembling  those  of  mountain  sickness^  though  they  are 
less  in  degree. 

When  a  pei*son  unaccustomed  to  climbing,  rapidly  ascends  a 
steep  declivity  covered  with  soft  snow,  fretjuently  sliding  back,  it 
often  happens  that  after  every  few  steps  the  knees  give  out,  vertigo 
occurs,  there  in  dazzling  l>efore  the  eyes  and  a  sensation  of  iraijonding 
nausea.  Thn  heart  palpitates  violently,  the  face  l>ecome8  livid,  and 
the  veins  swell.  A  moment's  rest  with  deep  breathing  suffices  to 
dispel  these  symptoms,  A  more  contracted  state  of  the  lungs  ensues 
here  because  during  continuous  and  laborious  exertion  of  this  kind 
the  abdomen  remains  retracted  and  the  diaphragm  cannot  descend. 
The  incomplete  expansion  of  the  lungs  prevents  the  entrauce  into  them 
of  a  certain  amount  of  bloml  which  accumulates  in  the  veins.  The 
abson^tion  of  oxygen  then  is  somewhat  restiicted  by  the  incomplete 
respiration  and  is  still  further  reduced  by  the  distribution  of  blood» 
for  an  exceas  of  bhwul  in  the  veins  cannot  contribute  to  the  absori>tion 
of  oxygen.  The  fatiguing  exercise,  however,  would  on  the  contrary 
necessitate  a  greater  supply  f>f  oxygen,  and  its  absence  in  combina- 
tion with  the  sligliter  filling  of  the  arteries  causes  the  transitory  in- 
conveniences. 

The  symptoms  just  describeil  correspond  exactly  with  the  similar 
nymptoms  ex|)erieuc4?d  at  high  altitudes,  the  only  difference  being 
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tbat  Uie  latter  occur  gometimes  even  when  the  person  is  at  rest  or 
is  milking  but  slight  exertion. 

At  great  elevations,  therefore,  a  contraction  from  the  mean  state 
of  the  lungs  must  be  possible  even  when  the  body  is  at  rest,  the  cause 
thereof  residing  in  the  diminished  atmospheric  pressure,  there  l)eiug 
a   rehifive   inrredHe  of  the  dastic  force    of  the  lungs  as  cxirapared^ 
with  the  diminished  density  of  the  surrouDdiug  air. 

Let  us  tirst  consider  the  effect  of  diminished  density  upon  expira- 
tion.    We  have  seen  that  tin's  is  a  mechanical  process  so  long  as  i< 
occurs  in  the  normal  way  without  the  aid  of  muscles,  and,  like  every' 
escape  of  air,  is  affected  by  the  rise  and  fall  of  the  density  of  the  sur- 
rounding atmosj^here. 

Special  ex|)eriments  have  shown  that  air  expelled  by  pressure 
li-om  minute  openings  escapes  more  rapidly  when  the  density  of  the 
,«urroundiDg  atmosphere  iH  diminished  and  more  slowly  when  it  is 
increased.  The  rapidity  of  the  escajw  follows  a  definite  law;  it  is  in 
iuTerse  proportion  to  the  square  root  of  the  air  pressure." 

In  aeconlance  with  this  hiw,  under  the  reduced  pressure  on  Motit 
Blanc  at  an  altitude  of  4,S(K>  metres  (15,75()  feet),  expiration  would 
be  completed  about  one-fifth  more  quickly  than  under  ordinary  prea- 
Bore. 

Uoder  diminisheti  atmospheric  pressure  the  contraction  of  the 
lungs  is  not  only  more  rapid  but  it  is  also  more  intense.  Both  of 
these  facts  I  have  been  able  to  demonstrate  In*  comparing  my  ol^ser- 
vatitms  under  increaaed  and  ordinary  atmospheric  pressure  with  those 
of  Mermod  "  made  under  ordinary  pressure  at  Strasburg  and  with 
diminished  pressure  at  an  altitude  of  1,100  metres  (-S^fiOO  feet) 

The  aceeleratetl  expiration  under  diminished  atmospheric  pres-1 
»ure  will  produce  first  a  more  rapid  and  shorter  breathing;  this, 
well  known  from  the  reports  of  laymen  and  physicians,  has 
proved  also  during  rest  by  careful  observations. 

By  means  of  a  gas-meter  Mosso  "  in  Septemljer,  1882,  comp 
tlie  respiration  of  a  man  who  was  not  affected  with  mountain  sick*] 
tims  on  the  pass  of  Theodul  at  an  altitude  of  3,333  meti-es,  or  10,l)3t^ 
f©et  (barometer  510  mm.),  with  the  respiration  of  tlie  same  man  in 
Turin  and  found  that  tlie  average  frequency  of  respirations  was  in- 
cnaeed  on  the  pass  from  11  to  14,  while  the  volume  of  the  single  res- 
pirations sank  from  5l>8  fo  4^9  e.c.  Very  similar  results  were  ob- 
tained l»y  nj\  Keif  in  18<.K)  by  the  same  raethoil  with  a  person  in  the 
pneumatic  chamWr  under  a  pressure  of  515  mm.*' 

Hitherto  it  has  been  assumed  that  the  iu?celeration  and  shortening 
of  the  respirations  are  causetl  by  tlie  decrease  of  oxygi^n  in  the  rarefieil 
air.     The  objection  to  thin  theory,  as  has  Ijeeu  pointed  oat  above. 
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is  tliJit  no  acceleration  of  respiration  is  observed  when,  under  the 
ordinary  pressure,  the  oxvk^d  in  the  respired  air  is  diiniuishtHi  in 
proportion  to  the  altitude,  within  the  limit  of  9,0(X)  metres*  Some 
exf>erinients  made  with  do^s  seem  to  indicate  even  that  a  decrease  of 
ox V gen  in  the  air  causes  at  first  dee|>er  respirations  with  lessened 
fretjuency/" 

Ittspiratlofi  under  diminished  utmuKpheric  pressure  is  not  accel- 
erated as  is  expiration,  but  on  the  contrary  it  is  somewhat  retarded. 
By  the  ^^reater  contraction  of  the  Iuu^k  duriuj^  ex]>iration  the  mean 
diameter  of  the  smallest  bronchioles  is  lessened  for  the  succeeding 
inspiration;  and  this,  as  experiments  have  shown,  is  bound  to  retard 
the  expansion  of  the  hint's  somewhat,  especially  at  the  be^^'innin^  of 
inspiration,  since  less  air  can  enter  thrtjugh  smaller  openings  during 
an  e4:iual  time." 

The  sensation  of  facilitated  respiration  exyterienced  after  aa- 
soending  a  slight  eniiueuce  restii  rather  upon  the  contnist  between 
the  laboi*ed  breathing  during  the  ascent  and  the  relief  after  arrival 
than  ujMiu  any  real  acceleration  of  insjiiiratifju, 

A  further  iutiuence  t>f  the  relative  rise  of  the  elastic  tension  of  the 
pulmonary  tissue  upon  respiration  will  naturally  be  ai^preciated  only 
\Nath  deeper  breathing  because  at  the  l>eginniug  of  the  respiration 
this  tension  is  still  ipiite  weak.  In  the  beginning  it  do4*s  not  exceed 
that  (if  a  column  of  mercury  four  or  five  uiillimetrea  in  height  and 
becomes  greater  only  in  the  course  of  the  expiinsion  of  the  lunga  8o' 
that  at  the  extreme  dihitiiticm  oi  the  thorax  it  ma^'  nmcb  30  mm. 

Therefore,  while  even  at  a  great  elevation  respirations  of  slight 
depth  can  be  perff>rmed  Avith  facility,  difficulty  will  l>o  ex|>erienoed 
only  during  deep  breathing.  This  bet-ojues  clearly  evident  by  the 
obseiTation  made  by  numerous  exjierimenters  that  the  vital  capacity 
of  the  lungs  or  their  expansibility  as  measured  by  the  spirometer 
sinks  moi'e  or  loss  markinlly  under  diminished  atmospheric  ]>ressui"e. 
The  lungs  c^n  no  longer  l>e  iis  freely  dilated  as  under  normal  atmos- 
plieric  pressure. 

In  making  this  measurement  the  expanded  iKisition  of  the  thorax 
must  be  maintjiined  for  a  few  moments.  In  the  rarefied  atmosphere 
this  maintenance  is  rendered  difficult  because  the  resistiince  which 
is  o|iposed  !)y  the  denser  atm<isphen^  to  the  contraction  of  the  lungs 
has  lessened. 

In  my  own  person,  without  suffering  from  mountain  sickness, 
I  observed  under  an  atmnsjdieric  pressure  of  51/5  mm,  a  decrease  of 
the  capacity  of  my  lungs  from  3,9i)0  c.c,  to  3,7(H)  e.c,  that  is,  of 
250  c-C- ;  in  another  gentleman  the  decrease  was  from  3,fi80  to 
3,51U  c.c.     Thi'  rejieiitetl  iH'orts  I  made  to  expand  the  hiugs  left  a 
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sense  of  paiii  nnder  the  atennira  wbich  contipued  for  a  numl^er  of 
houra." 

At  a  preftsure  of  515  mm.  when  resj>iration  in  uot  yet  rendered] 
iliffieult  the  absorptioD  of  oxygen  by  the  blouJ  is  normal.  But  when 
with  marke<l  diniiiiutiuu  of  the  atmospheric  prejssure  symptoms  of 
mountain  fticknesa  oot'Ui*  the  eapat  ity  may  sink  still  farther  Ixranse 
the  respiratory  muscles  do  not  obtain  suflicient  oxygen.  Tliis  was 
what  hai)f>ened  in  the  ease  of  P.  Bert. '*  His  normal  capacity,  amount- 
ing tt»  3,75C>  C.C.,  diminished  in  the  pneumatic  chamber  under  a  pres- 
sure of  430  mm,  to  2,5(50  e.c,  that  is,  by  l.UH)  c.c,  al)out  one-third. 
At  the  same  time  under  the  effect  of  the  rarefied  air  he  suffered  greatly 
from  vertigo,  nausea,  muscular  tremor,  and  embarrjissed  mental 
power.  Tlie  inspiration  of  an  air  mixture  rich  in  oxygen  which  he 
had  prepared  enabled  him,  however,  to  bear  8ul>se4iuently  a  much 
greater  reduction  of  pressure. 

P,  Bert  was  more  sensitive  to  the  effects  of  atmospheric  pressure 
than  most  other  persons— a  fa<^t  which  iK>int8  to  a  grea,ter  elasticity 
of  his  lungs. 

Both  the  retarded  inspiration  and  the  more  rapid  expiration  are 
also  noted  by  v.  Vivenot  **  in  describing  his  obser^^ations  in  the 
pneumatic  chamber  under  the  atmospheric  i)ressure  of  Mont  Blanc 
(435  mm.).  Fii-st  there  occurred  a  dysimtim-like  acceleration  of 
breathing,  soon  followed  by  a  need  for  deep  inspirations.  He  found 
inspiration  impeded  and  expiration  facilitated. 

Quite  nott^worthy  are  the  resi)iratory  curves  obtained  by  Lortet' 
with  the  anapnograph  during  his  a«eent  of  Mont  Blanc.  They  showeil 
an  eml^arrassment  of  inspiration,  rising  with  the  altitude,  owing  to 
A  diminished  amplitude  of  the  respirations  and  to  an  increasing 
difiiculty  in  mainttiining  a  uniformly  progressive  expansion  of  the 
lungs.  The  exj>iratt)ry  curves,  on  the  other  han<l,  showed  even  at 
the  height  of  3,050  metres,  or  10,000  feet  (Grantls  Mnlets),  that  at  the 
dose  of  the  natural  contraction  of  the  lungs  the  idKlomiual  muscles  were 
called  into  play  in  order  to  prolong  the  expiration  and  iucrense  the 
change  of  air.  At  this  altituile  he  had  not  yet  felt  any  symptoms 
of  mountain  sickness.  Abdominal  respiration,  however,  became 
markeilly  ]trominent.  under  the  effect  of  monutjuu  sickness  at  the  sum- 
mit, in  the  sti7iight  hori/.imtal  lines  sudilenly  int**iTUpte«l  which  are 
tiBced  by  the  expired  air.  Under  normal  atmospheric  pressure, 
on  the  other  hand,  the  expiratory  line  shc»ws  a  gradual  decline  cor- 
res|)onding  t<i  the  lessening  rapidity  of  the  contraction. 

The  aboveHlescril>e<l  alterations  in  the  course  of  ius{jiration  and 
expiration  are  oliviously  liable  to  jirtxluce  a  more  contra4t»Hl  stat*'  of 
ilie  hings,  for  tljey  enforce  the  contraction  of  the  lungs  while  emWr- 
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rassmg  their  expansiou.  This  leads  to  the  overfilling  of  the  venous 
system,  to  the  bemon-hages,  and  finally  to  the  atelectasis  of  smaller 
or  larger  prjrtioos  of  the  lungs  oljserved  by  P.  Bert  and  others  in 
animals  dying  under  infreaHed  rarefat'tion  of  the  air.  As  long  as 
the  heart  pulsates  in  such  a  case  the  more  contracted  langs  are 
overcharged  with  blood,  as  they  are  found  at  the  autopsy.  When 
the  atiiiospherie  iiressure  which  keeps  the  piihiionary  venicles  ex- 
l»auded  has  fallen  to  the  minimum  it  may  easily  happen  that  the 
capillaries  of  a  vesicle  are  s<i  overfilled  with  Ithmd  as  to  expel  the  air 
from  it.  Sucli  a  prf>cess,  however,  must  cauHe  a  stasis  in  the  circu- 
lation of  the  surrounding  i)art.s  and  thus  give  rise  to  an  atelectasis  of 
an  entire  lolnile.  All  olwervers  agree  tliat  the  at<?lectatic  portions 
can  be  agaiu  iuflatod. 

It  is  easily  recognized  that  a  relatively  increased  pulmonary  elas- 
ticity eventually  produces  the  same  result,  as  reganls  expansion  of 
the  lungs,  as  does  a  diminished  atmospheric  presHure,  to  which  latter 
influence  the  earlier  autliors  ascribed  the  embarrassed  respiration. 
It  is  only  another  name  for  the  same  thing,  Imt  it  has  the  atl vantage 
of  an  experimentad  Ifasis. 

We  cannot  escape  the  influence  of  the  reduced  density  of  the  air  or 
resist  it  liecause  we  do  not  V»ecome  c(mH(*iouH  of  the  change  in  the  at- 
mosphere. How  true  this  is  is  shown  by  the  oljsen-ation  of  Bert  '*  who, 
whenever  in  his  experiments  the  atmos{)henc  pressure  had  fallen  to 
about  5(K)  mm. ,  was  no  longer  able  to  whistle.  While  he  had  adjusted 
the  muscles  as  usual  for  whistling,  yet  he  c(»uld  make  no  HOund  be- 
cause he  was  no  longer  master  of  the  st^ite  of  the  lungs  and  the  cur- 
rent of  air. 

The  same  cAuse  explains  the  breathlessness  produced  hy  speaking 
observed  by  Humbuhlt '"  in  Quito,  since  in  uttering  a  H^mnd  more 
than  the  customary  amount  of  air  is  lost  by  the  rapid  contraction  of 
the  lungs. 

Under  the  ordinary  atmospheric  ijressure  any  demand  made  on 
the  respiratory  activity  in  readily  res])onded  to  Ijecause  the  respira- 
tory movements  can  at  once  obey  the  stimulus  of  the  recjuireraent; 
but  under  <lirainished  pressure  this  is  not  so  easily  possible,  for  our 
respiration  is  adapted  by  habit  to  a  denser  atmosjihere  in  which 
expiration  proceeds  more  slowly  and  the  regulatinn  of  the  respiratory 
movements  as  a  rule  is  automatic  and  l>eyon<l  our  consciousness  of 
an  effort.  It  is  particularly  for  this  reason  that  we  find  it  impossi- 
ble to  make  allowance  for  a  change  in  the  density  of  the  air  the  oc- 
currence of  which  is  unperceiNed  1»\  us. 

When  under  the  usual  atmospheric  pressure  the  need  of  a  fresh 
inspiration  occurs  Ijefore  the  lungs  have  attained  their  greatest  con- 
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iraction — and  tliis  is  probal.ily  most  frequently  the  case — we  exert 
our  respiratory  nmscles  at  the  right  moment  and  with  the  necessary 
force.  Under  diminished  atmospheric  pressure,  however,  the  eon- 
traction  of  the  kings  by  that  time  has  always  advanced  farther  th*ui 
it  would  have  done  under  the  usual  pressure  and  hence  the  effort  is 

Lnled  and  the  exertion  of  the  muscular  force  which  is  ^aug^-d  in 

customary  manner  no  longer  corresiionds  to  the  tiisk.  The  rewult 
of  the  respiration  is  unsatisfactory,  it  is  ra]>idly  repeated,  and  other 
symptoms  may  ffAlow. 

This  is  \Misi  a[)preciated  in  the  breathing  of  one  who  is  on  the 
point  of  falling  asleep,  at  which  time  the  regulation  of  the  respiration 
ia  exclusively  under  the  control  of  the  habit  actiuired  imder  a  greater 
atmospheric  pressure.  The  frec^uency  of  respiration  i»  then  much 
increased  and  is  often  followed  by  oppression  and  dysi^ucea  which  are 
connected  with  a  more  contracted  state  of  the  lungs.  The  affected 
person  is  forced  to  sit  up  and  ease  himself  by  some  deeji  inspirations. 

When,  during  active  exercise,  such  a  tendency  is  subjected  to  in- 
^fluences  which  reduce  the  nervous  force,  then  a  person  will  often  no 
longer  be  able  to  overcome  the  embarrassment  of  the  more  and  more 
labored  respiration  and  a  point  may  be  reached  where  sufficient 
respiration  will  become  altogether  impoR^ible. 

This  explains  why  a  weakening  of  nervous  force  by  fatigue, 
hanger,  a  sultry  or  a  cold  atmosphere,  or  discouragement  will  contrib- 
tite  to  the  aggravation  of  the  conditions.  If  the  inconveniences  wt*re 
felt  l>efore  but  slightly  or  nt>t  at  all,  such  influences  may  develop  them 
into  A  more  severe  attack,  since  the  regulation  of  the  respiratory 
activity  is  lost. 

This  will  sometimes  hapi)en  even  after  complete  acclimation  seems 
to  have  lieen  acquired,  A  striking  example  of  this  kind  is  furnished 
by  the  description  given  by  Tschudi '  of  an  attack  of  mount?iin 
sickness  8ufTere<l  by  him  after  he  had  for  an  entire  year  traversed 
altitudes  of  4,000  to  5,0lXI  metres  in  Peru,  both  on  mule-back  and  on 
foot,  without  any  inconvenience.  One  day  at  an  altitude  of  4»5(X) 
metres  he  had  been  riding  upward  the  whole  morning  without  breiik- 
fast  and  had  lost  his  way.  The  mule  was  tired,  he  had  to  dismount 
leading  the  animal  by  the  rein  find  his  way  while  climbing  in  the 
His  exertions  iKH^^ame  violent  through  excitement  and  suddenly 

began  to  feel  the  influence  of  the  diminished  atmospheric  pressure 
Iby  losing  control  of  his  respiration.  T  give  his  description  in  his 
own  words:  "With  every  step  I  was  seized  with  a  previously  un- 
known discomfort,  I  had  to  stand  still  in  order  to  get  air,  but  I 
barely  succeeded;  I  attemi»te<l  to  walk,  but  an  indcHcribablp  anxiety 
Ofereaoie  me,  my  heart  beat  audibly  against  the  ribs,  breathing  was 
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short  and  abrupt,  a  world  weighed  upon  my  chest.  My  lips  became 
tumid  and  fissured,  the  small  capillary  vessels  of  the  eyelids  rup- 
tured, and  the  blood  exuded  drop  by  drop.  My  senses  failed,  my 
vision  became  clouded,  and  trembling  I  was  forced  to  lie  down  on  the 
ground." 

After  half  an  hour^s  rest  in  a  semi-conscious  condition  he  was 
able  to  remount  his  mule  and  continue  his  way. 

The  attack  in  this  case  was  brought  on  by  the  unusual  exertion ; 
then  Tschudi,  owing  to  the  weakening  of  his  nervous  force,  lost  con- 
trol over  his  respiration  which  previously  seemed  to  be  firmly  estab- 
lished. His  condition  resembled  that  of  a  stammerer  who,  apparently 
cured,  again  begins  to  stutter  in  a  moment  of  embarrassment,  his 
futile  effoi-ts  only  adding  to  the  trouble. 

Tschudi's  description  shows  that  the  dyspnoea  increases  greatly 
during  the  attack — a  fact  which  may  be  learned  also  from  the  reports 
of  Poppig  and  Loi-tet  (vide  supra).  This  symptom  finds  its  explana- 
tion in  an  obser^^ation  by  v.  Basch,"  according  to  which  overfilling 
of  the  pulmonary  capillaries  produces  a  condition  called  by  him 
rigidity  of  the  lungs.  In  this  state  the  lungs  can  be  only  imperfectly 
expanded  even  under  normal  atmospheric  pressure  and  with  the  most 
vigorous  respiratory  efforts.  Under  reduced  pressui^e  it  becomes 
still  more  difficult  and  the  increasing  failure  of  the  efforts  to  get  air 
is  incomprehensible  to  the  patient.  The  result  is  an  indescribable 
confusion  during  which  ineffectual  efforts,  as  in  Tschudi 's  case,  are 
repeated  to  the  point  of  exhaustion  until  finally  the  enforced  rest  again 
establishes  compensation  in  the  circulation  and  restores  the  balance 
between  the  supply  and  the  consumption  of  oxygen. 

It  is  a  matter  of  general  experience  that  i)liysical  exertion  may 
provoke  the  symi)toms  of  mountain  sickness  in  persons  heretofore 
exemi)t.  A  rider  may  continue  well  us  long  as  he  remains  in  the 
saddle ;  when  ho  dismounts  and  walks  he  is  attacked.  At  a  meeting 
of  the  Geographical  Society  of  Munich  Dr.  Essenwein,  a  surgeon  in 
the  German  navy,  spoke  of  a  trip  he  had  made  on  the  mountiiin 
railway  from  Callao  to  Cerro  de  Pasco  in  Peru.  At  an  altitude  be- 
tween 3,000  and  4,000  metres  while  in  the  car  he  was  still  perfectly 
well,  but  after  he  had  got  out,  on  the  way  to  the  hotel,  he  was  at- 
tacked by  great  dyspnoea  with  violent  palpitation ;  he  felt  as  if  he 
were  about  to  be  seized  with  pneumonia  and  was  forced  to  return  by 
the  next  train  down. 

Exertion  causes  a  more  rapid  passage  of  blood  from  the  arterial 
into  the  venous  system  and  therefore  larger  quantities  of  blood  are 
brought  to  the  right  heart.  These  would  accumulate  even  under 
ordinary  atmospheric  pressure  were  it  not  that  normally  during  an 
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eaflj  walk  deeper  inspiratiotiH  are  matle,  which  permit  of  the  receptiou 
and  i)a8saKe  of  larger  ciuaBtities  t»f  lilood  through  the  lungs.  As 
under  diminished  atmospheric  pressure  t]ie  liiBg«  contract  more 
strongly,  this  eseat»e  is  cut  oQ\  The  blofjd  acciiiuuliited  in  larger 
amouutB  in  the  veinn  ih  debarred  fr«jra  the  exchange  of  gases  so  that 
even  at  rest  the  liuilm  receive  less  oxygen.  The  demand  for  oxgyen, 
however,  is  increased  during  exertion;  for  according  Ui  the  t^alcula- 
tion  of  Katzenstein, '  *  uian  recjuires  during  nioilerate  muscular  activity 
from  three  to  four  times,  and  during  violent  muscular  exertion  from 
tive  Uy  six  times,  tlie  riuantity  of  oxygen  needed  iu  rep<ise.  It  is  ch'ar 
that  in  air  which  is  <leticifnt  in  oxygeu,  like  that  of  high  altitudes, 
exertion  is  certain  to  increase  the  symptoms  iudut^ed  hy  defective  re- 
spiratory activity. 

The  symptoms  of  mountain  sickness  are  always  associated 
with  an  acceleration  of  the  j>ulse  and  this  occurs  even  earlier  than  the 
sensations  of  inconvenience.  The  cause  of  it  lies  iu  the  more  cou- 
tracied  state  of  the  lungs  which  acts  in  two  ways  uix>n  the  circula- 
tion. On  the  one  hand  it  diminishes  the  so-caHed  negative  [iressure 
in  the  pleui-al  space  and  thereby  reduces  the  resistance  to  the  current 
of  blood  in  the  arterial  system;**  on  the  other  band  it  inducea  a 
less  cx>mplete  filling  of  the  arterial  system.  Both  of  thc^e  conditions, 
however,  contrilmte  to  facilitate  the  evacuation  of  the  left  ventricle 
and  according  to  Marey  **  the  puLse  fre(]uency  increases  in  pro  por- 
tion to  the  facility  with  which  the  left  ventricle  can  be  evacuated. 
A  noteworthy  circumstance  in  mountain  sickness  is  the  fK'currence 
<d  an  accentuatifm  of  the  heart  l»eat  of  which  the  patients  com- 
plain. An  equally  niarke*!  accentuation  was  ol)8er\'eil  by  me  in  a  case 
of  a  ditTerent  UJiture  in  which  less  blootl  reached  the  left  ventricle  be- 
cause in  an  early  stage  of  [jueumtitliorax  a  large  part  of  the  right 
hing  was  suddenly  excluded  from  the  circulation.  It  seems  theivfor*? 
than  an  accentuation  nt  the  heart  lieat  f)ccui*8  when  the  right  ventricle 
is  overtille<l  witli  bUnnl,  \a  hile  the  left  ventricle  and  the  arterial  sys- 
tciQ  c?onbiin  less  blo<xi  th;m  in  the  normal  condition. 

In  animals  dying  under  diminishe<l  atmospheric  pressure  Hoppe '" 
always  fouml  the  right  ventricle  and  the  lungs  gnvitly  distended  with 
blood,  and  the  left  vt* utricle  empty. 

The  dicrotic  quality  of  the  pulse  tracings  which  was  ascribed  to 
the  influence  of  the  lessened  atmosyiheric  pressure  occurs  under  such 
circamstances  only  when  dyspnoja  is  present;  it  is,  therefort\  a 
symptom  <»f  monutain  sickness  which  may  result  lM)th  from  the 
■diminished  resistance  in  the  arteries  and  from  an  accentuation  of 
the  heart  lient.**  In  i>ersons  who  are  not  attacke*!  the  pulse  tracing 
is  unchanged. 
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In  the  pneumatic  cabinet  I  have  observed  that  the  poise  tracings 
were  normal  when  the  atmospheric  pressure  was  JiminiHhotl  one- 
half,  provided  reHi>iration  was  free.  But  as  soon  as  the  respira- 
tion was  restricted  they  becauie  dicrotic  nnd  sometimes  also  showed 
signs  of  an  acceutuiited  h^art  l»eat.  In  such  a  case  the  pulse  wa« 
always  more  markedly  accelerated.  It  has  lieen  thought  tliat  the 
cause  of  the  accelerated  fiulse""  should  he  smight  in  the  lack  of 
oxygen,  l>ut  this  does  not  hold  good,  ft»r  F,  Bert"'  has  observed  that 
in  dogs  subjected  under  ordinary  atrnosjjheric  pressure  to  a  gradual 
diminution  of  oxygen  in  the  resi*ired  air  there  was  from  the  begin- 
ning a  lessened  frequency  both  of  the  puls^  and  of  the  respiration 
uuti!  the  oxygen  in  the  air  was  reduced  to  about  one-third  of  the 
normal  ainouut.  This  woidd  con'espond  to  an  altitude  of  about  1>,OOQ 
metrea,  while  the  accelerated  pulse  occurs  at  an  elevation  as  low  as 
1,000  metres;  therefore  it  could  ncit  be  due  to  the  lack  of  oxygen  any 
more  than  the  accelerated  respiration. 

Under  diniinished  atmospheric  pressure  P.  Bert  fcaiud  that  the 
rise  in  the  fi*ec|ueucy  of  the  pulse  always  went  hand  in  hand  with  the 
increase  in  the  frevpieney  of  respiratitm.  When  the  latter  became 
temporarily  slower  the  pulse  likewise  leHsened  in  frerjuency.  This 
indicates  the  close  connection  of  the  pulse  rate  with  the  state  of  the 
lungs;  for  with  the  more  frequent  breathing  under  diniinishetl 
atmospheric  pressure  the  respirations  as  a  rule  become  shorter  and 
more  shallow,  while  the  state  of  the  lungs  is  mure  contracted. 

In  baUtwu  asceniit  the  symptoms  are  essentially  the  same  as  on 
high  raountfiins,  but  they  Iwicome  perceptible  only  at  a  greater  eleva- 
tion because  the  laborious  i>hysical  exertion  is  lacking,  and  their  fur- 
ther course  is  likewise  influenced  by  this  fact. 

For  the  first  f»bser\7i.tiims  regarding  the  i^ulse  we  are  indel>ted  to 
a  balloon  ascent  by  Gay  Lussac  and  Biot*''on  August  Dth,  1H04. 
At  an  elevation  of  2,622  metres  (8,G0f(  feet)  they  noted  an  acceleration 
of  the  pulse  in  Gay  I/ussac  frcnn  02  t<»  HO,  in  Biot  from  70  to  111. 
During  a  sei-und  ascent  on  August  20th  (iay  Lussac  fuuud  at  an  ele- 
vation of  7,lt>B  metres  (23,317  feet)  that  his  respiration  was  marketlly 
impeded  and  his  pulse  greatly  acceleratpd.  Glaisher,'^  the  English 
investigator,  during  his  ascent  on  July  ITth,  1H(J1,  at  an  elevation  of 
5,50f)  metres  (18,040  feet)  tirst  observed  violent  paliutation  with  ac- 
celeration of  the  pukse  and  imjieded  respiration;  at  a  somewhat 
greater  height  his  hands  and  lips  became  livid*  a  cei-taiu  sign  of  a 
lack  of  o:cygen  in  the  blood;  and  at  an  elevation  of  7,(KX)  metres 
(22,970  feet)  great  dyspnoea  set  in,  and  he  felt  sick  and  wretched. 

The  greatest  height  reached  liy  Glaisher  was  during  an  ascent  on 
September  5th,  18C2,  when  he  lost  consciousness  at  an  elevation  of 


SUmCABT. 


225 


I 


8/200  naetrea  (26,916  feet).  He  describes  the  sequeuee  of  the  symp- 
toms which  formed  the  transition  to  this  eoDditioE.  At  lirst  he  cnnld 
DO  longer  move  his  arms  aud  lega,  then  sight  was  lost,  he  could  still 
hear  his  eompauion  Vmt  was  not  able  to  answer,  FimiUy  he  lost  con- 
sciousness which  did  not  return  until  the  balloon  in  descending  again 
reached  an  elevntion  nf  8,2rM)  metreH.  Withal  he  was  free  from 
anxiety  or  disagreeable  sensations  of  any  kind,  G  la  is  her  states  in  a 
IfUer  imblication  *'  that  he  had  gradually  accustomed  himself  to 
breathe  in  rarefied  air  so  tbut  in  8ubse«iuent  ascHiits  he  no  longer  ob- 
seri'ed  the  livid  discoloration  of  the  face  and  h.inds  jit  an  elevation  of 
6,000  metres  (19,680  feet). 

The  altered  distriVmtion  of  the  blond  is  not  meiitioued  by  aero- 
nauts who  have  had  no  jihysiological  training;  but  that  it  is  i»resent  is 
shown  by  the  result  of  the  autopsy  of  the  aeronauts  Croze,  iSpinelll, 
and  SiveL  They  succumlied  in  1875  to  the  influence  of  the  diniin- 
isheil  atmospheric  pressure  which  hatl  fallen  to  2fW»  mm.  at  an  eleva- 
tion of  aljout  8,(500  metres  (28,228  feet).  According  to  the  reixirt  of 
the  sur\^iving  Tissandier  the  mouth  and  nose  of  the  bodies  were  filled 
with  exuded  blood, '' 

Although  the  aeronauts,  by  advice  of  P,  Bert,  had  provided  them- 
a^vee  with  bags  filled  with  air  rich  in  oxygen,  from  which  they  re- 
fpeehed  themselves  from  time  to  timo,  still  they  grew  so  weak  at  last 
that  they  could  no  longer  make  use  of  them. 


Summary. 


Briefly  summarizing  the  results  of  this  treatise.  I  think  I  may 
claim  that  the  cause  which  [»roduces  the  symjitoms  of  mountjiin  sick- 
ness in  dwellers  of  the  lowlands  when  they  ascend  to  altitudes  bet\i'een 
3,fK)0  and  5,(XX»  luptres,  and  sometimes  at  lesser  heights^  is  to  be  sought 
neither  in  the  dihition  of  the  oxygen  of  the  air  alone  nor  in  the  lessened 
atmospheric  ]>ressure  alone,  A  third  factor  is  sui>eradded  in  the 
eh&stic  tension  of  the  lung  tissue  which  becomes  relatively  greater 
under  diminished  atniosi)heric  pressure.  This  iucre^ised  tension 
inducefi  changes  in  the  mode  of  respiration  and  a  more  contracted 
state  of  the  lungs.  These  again  iwi  uiKin  the  circulation  and  cause 
an  orerfilling  of  the  venous  system  which  at  times  gives  rise  to  hem- 
orrfaages  from  the  mucous  membranes.  The  combined  effect  of  these 
alterations  is  a  temporary  inability  to  supply  the  blood  under  all  con- 
ditions with  a  sufticient  amount  of  n\>gpn  from  the  rarefied  atmo- 
sphere. 

The  reason  why  p»>im<  u,  who  are  at  nrst  Jittacked  l>ecnii)tvgradu- 
ally  acou.sttmied  to  tin-  U-.;-.«ii»'d  atmospheric  pn«j*unMs  obvious :  a 
Vol,  lib— 15 
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new  habit  is  formed,  the  force  of  circamstances  teaching  the  individual 
unconsciously  to  adapt  the  muscular  exertion  required  for  the  act  of 
respiration  to  the  altered  conditions  until  the  respiratory  movements 
have  become  spontaneous  and  free  from  effort. 

The  natives  of  high  altitudes  seem  to  possess  a  bodily  structure 
which  is  better  adapted  for  respiration  in  rarefied  air  than  is  that 
of  those  bom  in  the  lowlands.  The  French  traveller  d'Aubigny  *** 
observed  that  the  average  height  of  the  South  American  tribes,  be- 
ginning with  TieiTa  del  Fuego,  decreases  gradually  with  the  rising  al- 
titude of  the  mountain  regicms  inhabited  by  them,  and  that  the  Qui- 
chuas,  who  live  in  the  highest  parts  above  2,500  metres  (8,200  feet) , 
jiossess  the  lowest  stature,  averaging  1.60  metres  (5  ft.  3  in.) ;  but 
they  are  distinguished  by  massive  shoulders,  an  arched  chest,  and  a 
comparatively  greater  development  of  the  trunk .  The  latter  is  longer, 
while  the  legs  are  shorter  than  in  kindred  tribes  and  very  muscular. 
At  an  autopsy  in  the  hospital  at  La  Paz  in  Bolivia  he  admired  the 
extraordinary  size  of  the  lungs.  These  statements  are  confirmed  by 
Dr.  Archibald  Smith  *"  for  the  region  of  Cerro  de  Pasco  in  Peru,  and 
according  to  a  verbal  communication  by  H.  v.  Schlagintweit  the  build 
of  the  inhabtaints  of  the  altitude  of  Thil>et  in  the  Asiatic  plateau  is 
similar,  in  contrast  with  the  dwellers  in  the  lowlands  of  India  who 
are  taller  on  the  average.  The  smaller  tribes  of  the  Indian  lowlands, 
as  for  instance  of  Bengal,  possess  the  normal  i)roportion  of  the  trunk 
to  the  legs. 

Acclimation. 

There  is  no  doubt,  however,  that  a  healthy  and  vigorous  man, 
though  born  in  the  lowlands,  learns  to  adapt  his  respiratory  activity 
to  the  rarefied  air  after  a  shorter  or  longer  sojourn  in  the  highlands. 
The  foremost  requisite  is  a  slower  and  deeper  inspiration  suited  to 
the  new  conditions,  for  it  can  be  demons ti'a ted  "  that  fewer  and  more 
vigorous  respirations  are  more  favorable  to  the  absorption  of  oxygen 
than  quick  and  shallow  breathing.  The  greater  rapidity  of  expira- 
tion at  great  elevatioDs  furnishes  a  gain  in  time  which  can  be  utilized 
for  deepening  the  inspirations  without  increasiDg  their  frequency. 
But  this  can  be  done  more  easily  during  repose  than  during  walking. 
While  marching  and  ascending  progress  should  l)e  slow  enough  so 
that  the  blood  which  passes  in  larger  amounts  into  the  veins  may 
have  time  to  l>e  transported  through  the  lungs,  lest  it  accumulate. 
The  habit  of  such  a  mode  of  respiration,  which  can  be  acquired  by 
repeated  mountain  ascents  and  by  sojourn  at  higher  altitudes,  gradu- 
ally strengthens  the  respiratory  muscles  and  through  practice  gives  us 
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the  capacity  even  iinconsfitmsly  tn  ii]>iily  t!ie  rijL^lit  degree  of  force 
aud  rapidity  in  expaudiiii^  tlio  thorax  during  rospinition.  Goiitribut- 
inp  t«>  the  evaciiutiou  of  the  lungs  by  retractiou  of  the  abdoiiiinal 
muscles,  which  Lortet  uiicousciouRly  called  iuio  play,  is  likewise 
iifieful  in  supplying  a  larger  quantity  of  oxygen. 

Thus  far  it  m  not  yet  certain  whether  a  discovery  made  by  Viault " 
in  LSHO  at  Lima  has  any  influence  upon  acclimation ;  namely,  that 
Ihe  number  of  blnod  corpUHcles  is  found  considertdily  increased  after 
a  very  short  time,  in  men  who  have  changed  from  a  lower  to  a  higher 
elevation*  Since  then  the  fact  has  been  cf>ulirmed  even  for  alight 
elevations  and  it  has  been  ascertfiined  that  the  increase  in  number  is 
ssscK'iated  with  a  diminution  in  size.  Future  investigations  will 
have  t«3  fuj-nish  us  fiuther  information  as  to  the  importance  of  this 
chunge. 

A  difference  in  the  elastic  tension  of  the  lungs  will  render  accli- 
mation more  difficult  in  some  and  easirr  in  others.  An  instiince  of  a 
greater  elasticity  was  furnished  by  F.  Bert,  while  Piachand*s  com- 
panion, who  was  still  able  to  nin  on  the  summit  f»f  ^lont  Blanc 
without  showing  any  acceleration  of  the  pulse,  undoubtedly  ijtjssessed 
large  lungs  of  very  slight  elasticity'.  An  essential  condition  for  over- 
coming more  readily  the  early  difficulty  of  i-espiratiou  is  a  sufficient 
mobility  of  the  thorax^  and  it  is  for  this  reason  that  i>ersons  who 
Lave  led  a  sedentary  life  suffer  more  severely  than  those  who  have 
lx»en  accustomed  to  physical  activity.  That  plethoric,  well-nourished 
p^^rsons  succumb  more  readily  and  are  more  a] it  to  suffer  from 
hemorrhages  may  be  due  to  the  fact  tliat  when  such  men  exert  them- 
selves a  comparatively  larger  quantity  of  blood  passes  into  the  veins 
and  hence  the  overfilling  of  the  venous  system  may  reach  a  higher 
decree.  Fat  persons,  who  likewise  suffer  more  severely,  usually 
have  small  bings. 

On  the  other  hand,  lean  persons,  like  Burmeister,  are  said  to  be 
less  subject  to  the  disease  and  to  recover  more  easily,  even  when  they 
are  aniemic. 

A  visit  to  very  high  altitudes  is  especially  injurious  to  jiersona 
affected  with  heart  disease  and  pulmonary  emphysema. 


Diagnosis. 

The  diagnosis  of  mountain  sickness  is  easily  made  when  the  history 
shows  a  recent  change  of  n?sidence  from  a  lower  t<^i  a  higher  tdtitude, 
Aod  the  development  of  the  symptoms  is  borne  in  mind.  It  may  be 
mistaken  for  febrile  states,  just  as  I)r.  Essen  we  in  was  in  doubt  as  to 
his  own  condition.     In  such  a  case  the  Inxlily  tt^mperature  will  disf>eJ 
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the  doubt,  for  monniain  sickness  as  such  is  not  associated  witJi 
fever.  When  bloody  exjjectoration  occurs,  which  would  be  met  with 
only  at  very  great  elevntions,  the  concomitant  8yraptj*»mB  and  the 
examination  of  the  thoracic  organs  will  sene  for  the  differentiation. 


Prognosis. 

The  prognosis  of  mountain  sickness  as  such  is  favorable,  aside 
from  thf^  coiisetiuonces  (wcasionally  reaidting  in  the  j^hajie  of  inflam- 
mations of  the  eyes  iind  skin,  for  these  are  caused  chiefly  by  the  ra- 
diation  and  by  the  dryness  of  the  air  at  high  altitudes.  Attacks  of 
syncoiK*  are  on  recoril ;  a  few  fatal  cases  from  hr^morrhage  have  l^een 
reported  from  heaiBay  evidence,  but  not  one  from  personal  observa- 
tion. 

Treatment. 

The  treatment  of  mountain  sickness  lony  lie  in  part  deduced  from 
what  has  been  stated  above.  As  regards  the  prophiffaxk^  an  ascent 
leading  into  the  region  where  mountiiiu  sickness  is  ai>t  to  occur  should 
always  be  preceded  by  an  ascent  of  lesser  heights  with  prolonged  so- 
journ there,  in  order  that  a  correct  mcnie  of  walking  may  bo  practised 
and  to  adapt  the  respiration  as  much  as  i>o8sible  in  advance  t<j  the 
reduced  pressure.  Besides,  in  way  of  preparation,  a  seiies  of  sittings 
under  increased  atmospheric  pressure  in  the  pneumatic  chamber  will 
doubtless  be  of  senice,  as  it  augments  the  capacity  of  the  lungs. 

For  the  ascent  proper  experienced  mountain  cliud)ei'8  advise  that 
some  nourishment  should  l>e  carried  along,  small  quantities  of  which 
may  bo  frequently  taken  in  order  to  avoid  weakening  of  the  nervous 
system  by  prolonged  fiisting,  without  overloading  the  stomach.  In 
the  Himalaya  and  adjoining  mountain  ranges  they  use  in  some 
regions  onions,  in  f>thers  the  refreshment  consists  in  acidulous  dried 
apricots  and  prunes;  in  the  Andes  the  smelling  of  garlic  is  thought 
to  be  sufticieut.  In  preparing  for  an  ascent  Tachudi  ret-omraends 
the  drinking  of  aa  infusion  of  coca  leaves  which  are  in  general  use  as 
a  nervine  in  the  Andes.  Against  the  radiation  of  light  and  heat  pro- 
tective glasses  and  veils  are  to  l>e  wnni  as  soon  as  a  cerbiin  elevation 
has  been  reached.  During  periods  of  rest  the  body  shouhl  be  warmly 
muffled.  During  the  march  at  high  altitudes  there  must  be  no  loud 
talking  or  calling,  and  respiration  must  be  ])erforraed  with  closed 
mouth  so  as  to  avoid  the  drying  of  the  palate  and  throat  which  often 
occurs  to  a  painful  degree.  For  the  same  reason  it  is  desimble  to  be 
provided  with  a  small  Ijottle  of  water  or  cold  tea  for  use  in  case  of 
necessity,  as  the  thii-st  is  often  troublesome.     The  attenii»t  to  quench 
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the  thirst  with  snow  makes  it  worse.  Only  a  amall  minority  can  bear 
spirituous  liquors ;  coffee,  tea,  or  meat-extract  bouillon  is  far  prefer- 
able at  meal  time. 

Wheo,  after  arrival  at  an  elevated  locality,  a  j>er8on  suffers  from 
mountain  sickness  it  is  best  for  him  to  remain  for  a  few  days 
at  rest  iu  a  moderately  heated  room.  The  sensation  of  nausea  is 
always  lessened  or  removed  by  assuming  the  recumlient  j^kosition. 
For  the  excitement  of  the  circulatory  organs  they  use  in  the  Andes 
lemonade,  ice»  and  gentle  laxatives  such  as  cream  of  tartar  with  tam- 
arind pulp.  When  the  rush  of  blood  to  the  head  and  lungs  is  great 
Archibald  Smith  recommends  the  al:)8trac'tion  of  blood,  but  this 
would  Ih*  advisable  only  in  very  rare  cases. 

Wlien  the  affection  continues  to  be  troublesome,  the  remedy  in 
Cerro  de  Pasco  is  to  send  the  patient  to  a  village  situated  about  three 
raile44  l>elow  and  let  him  stay  there  a  few  days.  On  his  return  the 
symptoms  have  either  disappeared  or  at  least  mmleratetb 

According  to  Tschudi,  in  the  Andes  they  rub  garlic  or  the 
pounded  fruit  of  capsicum  to  the  nose  of  mules,  horses,  and  other 
animals  in  the  belief  that  it  eases  their  condition.  Tlie  chief  reliance, 
however,  is  phu^eil  on  bleeding  the  animab  which  not  rarely  suffer 
from  intestinal  hemonhages.  Tliis  is  done  by  cutting  off  the  ti|>  of 
their  tail  or  a  piece  from  the  ears,  or  by  making  an  incision  into  the 
palate,  or  finally,  which  he  thinks  be^t,  V\v  slitting  oi^en  the  nostrils. 

Aeronauts^  when  they  reacli  elevations  at  which  weakness  liegins 
to  l>e  jierc^ptible,  iusjiire  a  mixture  of  air  and  oxygen  which  tliey 
cai-ry  ahmg  in  appropriate  bags,  in  accordance  with  P.  Bert's  recom- 
mendation. 
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Osteomalacia  is  a  disease  cliaracterized  by  softening  of  the  bones. 
The  softened  bones  give  way  under  the  weight  of  the  boily  and  the 
action  of  the  muscles,  and  various  deformities  are  produceil  in  con- 
sequence. The  disease  is  closely  related  to  various  forms  of  atrojihy 
of  bone.  Very  similar  deformities  may  be  the  result  of  rickets.  The 
distinction  ordinarily  made  between  rickets  and  osteomalacia  is  that 
rickets  is  due  to  an  imperfect  deposition  of  lime  salts  during  th© 
formation  of  bone;  the  bones  contain  the  same  amount  of  organic 
material  but  remain  soft  owing  to  the  jd)sence  of  the  inorganic  con- 
stituents. In  osteomalacia,  on  the  other  hand,  the  bones  become  soft 
from  the  removal  of  the  inorganic  sulistances  previously  deposited. 

In  normal  development  bone  is  formed  from  osteoid  tissue. 
Young  osteoid  tissue  contains  large  numbera  of  cells  and  is  formed 
either  as  a  secretion  product  of  these  cells  or  by  their  metamorphosis 
into  the  tissue.  Many  of  these  cells  disapj>ear  in  the  process^  others 
liecome  included  in  the  forming  tissue,  and  become  the  future  bone 
corpuscles.  Inorganic  substance  is  deposited  in  the  tissue  bet^vecn 
the  cells.  The  growing  bone  is  alw^ays  surrounded  by  a  hiyer  of 
these  cells.  At  the  same  time  that  the  formation  of  bone  is  biking 
place  there  is  always  some  absorption  and  I'emoval  of  the  fonned  bone. 
In  the  stiige  of  formation  the  bones  do  not  correspond  with  the  shape 
of  the  ailult  l>ones.  The  architecture  is  constantly  changing.  In 
various  places  new  formation  of  bone  is  taking  place,  and  in  others 
the  fonned  bone  is  Ix'ing  removed.  There  is  no  transformation  of 
cartilage  into  bone.  The  intercellidar  substance  of  the  cartilage  may 
become  calcified  and  represent  a  provisional  bone,  but  tliis  is  absorbed 
and  its  [ilace  is  supplied  by  true  bone  fonned  from  osteogenic  tissue* 
The  cells  surrounding  the  growing  bone  are  called  osteoblasts.  The 
alisorption  of  bone  is  due  to  the  action  of  large  multinucleated  proto- 
])hismic  masses,  the  osteoclasts.  The  edge  of  the  bone  where  absorp- 
tion is  talking  place  is  nnigh  and  indented,  the  ostefX'lasts  lying  in  pits 
which  they  have  excavated  in  the  bone.  In  most  pathological  pi^o- 
eog»oo  the  new  formation  and  atrophy  of  bone  takes  place  in  the  same 
waj  «a  in  the  development  of  bone. 
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In  osteomalacia  all  parts  of  the  skeleton  may  be  affected.  Certain 
parts  are  usually  more  affected  than  others,  and  the  disease  usually 
attacks  first  the  bones  of  the  i)elyis.  The  affected  bones  may  be  so 
soft  that  they  can  easily  be  cut  with  a  knife.  In  some  cases  the 
disease  seems  to  attack  principally  the  interior  of  the  bone.  The 
shax)e  of  the  bone  may  be  little  altered.  A  soft  x)orous  material  is 
found  within,  and  this  is  surrounded  by  a  layer  of  comparatively 
dense  bone.  This  condition  is  more  common  in  senile  atrophy  of 
bone  than  in  true  osteomalacia. 

In  most  cases,  in  addition  to  the  various  deformities  of  the  bone 
produced  by  bending  and  partial  fractures,  there  are  other  alterations. 
The  bones  may  be  very  much  thicker,  the  thickening  in  some  cases 
affecting  the  entire  bone,  in  others  appearing  as  tumor-like  masses 
along  its  course.  In  some  places  the  bone  structure  has  disappeared 
entirely,  and  a  soft,  grayish  mucoid-like  mass  takes  its  x^lace,  or  in 
other  places  there  is  a  tissue  of  the  same  general  character  as  connec- 
tive tissue.  In  this  tissue  in  an  advanced  degree  of  the  process  thei*e 
may  be  larger  and  smaller  cysts  filled  with  a  clear  fluid,  or  the  fluid 
may  be  viscid  and  brownish  from  an  admixture  with  blood  pigment. 
These  cysts  are  surrounded  by  a  firm  layer  of  connective  tissue.  The 
color  of  the  interior  of  the  bone  varies  according  to  the  acuteness  of 
the  process.  When  the  process  is  most  acute  the  marrow  is  intensely 
hypersemic  and  shows  numerous  hemorrhages  scattered  through  it. 
When  the  process  is  less  active  there  may  be  a  diminished  degree  of 
hypersemia.  In  the  typical  puerperal  osteomalacia  the  bones  usually 
become  affected  in  a  definite  order.  As  a  rule  the  disease  first  ap- 
pears in  the  bones  of  the  pelvis  and  the  alterations  are  more  marked 
here  than  elsewhere.  After  the  pelvis,  in  the  order  of  frequency, 
the  vertebroB,  the  ribs,  and  the  sternum  become  affected.  The  lower 
extremities  are  more  frequently  affected  than  the  upper.  The  disease 
may  be  limited  to  certain  of  the  bones  of  the  body  or  it  may  attack 
them  all ;  but  in  all  cases,  although  the  most  marked  changes  will  be 
found  in  certain  bones,  all  of  the  bones  of  the  body  will  be  found  on 
closer  examination  to  be  more  or  less  affected. 

Deformities. 

There  are  always  various  deformities  produced  by  the  disease. 
The  softened  bones  will  be  not  bear  the  burden  of  the  body,  and  the 
deformities  which  result  are  due  to  the  pressure  of  the  body  on  the 
various  bones.  They  may  also  give  way  under  the  action  of  the 
muscles,  and  bends  and  twists  corresponding  to  the  traction  exerted 
by  certain  muscles  are  found.  .  In  all  cases  where  the  disease  is  at  all 
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advanced  tiie  boues  will  l>e  found  bent  in  various  ways  and  ebo^inng 
namerouB  fractures.  At  the  plaee  where  the  anj^les  found  in  the  bone 
woukl  appear  to  denote  a  simple  bending  of  the  bone  there  will  l.»e 
found  more  or  less  extensive  fractures  which  have  been  iiartially 
healed  by  the  formation  of  an  imperfect  callus.  The  presence  of 
such  imperfect  callus  masses  contributes  greatly  to  the  deformity  of 
the  bone. 

In  the  lower  extremities  there  is  always  a  bending  of  the  )M)nes 
outward.  As  a  rule  in  the  femur  the  greatest  deformity  is  found  in 
the  angle  e»f  the  bone  just  beneath  the  gi'eat  trochanter.  The  prensure 
of  the  Ixxly  above  causes  the  bone  to  give  wa\'  at  this  point  so  that  the 
trtK'hantei's  may  V>e  higher  than  the  head.  In  the  pelvis  malforma- 
tions are  due  to  the  same  infiuonce.  Here  the  pressure  is  exerted  on 
Ibe  pelvis  in  tvo  directions^  Ixith  from  lielow  through  the  heads  of  the 
femurs,  and  from  aV)o\e  acting  through  the  sacrum.  In  conse<iuence 
of  this  the  pelvis  is  laterally  compressed,  the  [mbis  is  thr(»wn  foi-ward, 
and  the  angle  between  the  pubic  lx>nes  is  greatly  narrowed*  In  addi- 
tion to  this  general  deformity  there  is  an  inward  bend  in  the  liuea 
innominata  corresponding  to  the  acetabulum.  The  jiressure  from 
above  transmitted  through  the  sacrum  produces  a  further  tilting  of 
the  pelvis  forward  and  a  narrowing  of  the  autero-jiosterior  diameter. 
The  tuberosities  of  the  ischium  are  pressed  upward  and  toward  each 
otljer.  In  some  cases  in  consequence  of  these  deformities  the  cavity 
of  the  r»elvi8  may  be  so  reduced  as  scArciely  to  allow  the  natural 
evacuations  through  it.  In  such  advanced  cases  it  is  impossible  for 
a  child  to  be  delivered. 

The  spinal  column  undergoes  various  alterationn.  The  normal 
con'es  may  be  accentuated  or  new  ones  produceiL  In  some  cases 
there  is  a  single  curve  of  tlie  column  backward,  the  condition  of 
kyfihosis;  or  this  may  be  accompanied  by  a  compenstiting  cun^e 
inward  in  the  upper  jmrt  of  the  column,  or  the  curves  mav  be  exclu- 
sively lateral.  The  malfonnations  here  may  be  extreme.  The  thorax 
is  always  m«>re  (»r  less  altered.  The  soft  Ix^nes  yield  readily  to  the 
pressure  exerted  on  them  by  the  respiratory  muscles.  The  thorax  is 
oompresaed  laterally  and  the  antero-{>o6terior  diameter  is  corr^ 
8IK>ndingly  lengthened,  the  sternum  lieing  pushed  forward  and  out- 
ward; iheae  changes  are  so  miuke^l  that  the  sternum  frnpiently  has  a 
horizontal  position;  the  ribe  show  numerous  fractures  and  curves 
oorresjionding  to  the  pressure  exerted  on  the  thorax.  There  is  fre- 
quently a  deep  depression  on  each  side  in  the  axillary  line  produce<l 
bjr  the  weight  of  the  upper  extremities  on  the  ribs;  the  giving  way  of 
the  clavicle  allowing  the  weight  of  the  anzm  to  bear  more  directly  on 
the  thorux. 
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Pathological  Anatomy 

Microscopic  examinatirm  of  the  bone  may  be  made  either  by  break- 
iujt;  off  spliutei-a  of  the  rarefietl  bone  or  bv  decalcifyiD^  it  and  making 
sectifnis  tliroygh  it.  In  some  cases  the  l>r>ue  may  l>e  so  soft  that 
seetinuH  vnn  bo  made  with  tin*  kuife  witliuiit  any  previons  drvfilcifi- 
cation.  Microscopic  examination  of  the  lione  shows  that  there  are 
two  procoBSOH  at  work.  Tliere  is  aw  increased  absorption  of  Inme 
without  any  previous  aUeratiiin  in  its  ^tnicture,  the  absori>tion  takiuj? 
place  ill  the  same  way  as  in  uoriual  Vioue  formation  by  means  of 
osteoclasts,  and  a  decalcification  of  the  tissue,  the  decalcified  tissue 
partly  remaining  in  a  more  or  less  altered  condition,  and  partly 
l>ein^'  absnrbed.  At  various  places  the  osseous  tissue  may  l>e  com- 
pletely absorbed,  leaving  large  areas  of  fibrous  and  gelatinous  tissue 
in  its  place.  Whore  the  absorption  is  taking  place  the  edge  of  the 
bone  is  exceedingly  irregular,  and  the  osteoclasts  lie  in  enlarged 
Howship's  lacuna?, 

Poinmer,  as  a  ivsnlt  of  his  investigations  on  osteomalacia,  believes 
that  the  ]n'oeess  consists  essentially  in  bone  absorption  and  that  there 
is  little  decalcificatif>n.  Other  observers,  as  Ribbert  and  liindfieisch» 
believe  that  the  decalcification  is  the  main  element,  the  decalcified 
bone  ]>eing  partly  absorbed.  Evidences  of  these  processes  is  given  by 
staining  fresh  spicules  of  bone  with  carmine.  Ai'ound  the  edge  of 
these  bone  spicules  there  is  a  reddisli  zone  sharply  separated  from  the 
rest  where  the  carmine  has  stained  the  tlecalcified  i)ortion  of  the  bone. 
In  some  crises  the  lioue  is  very  similar  in  ajjpearance  to  l>one  which 
has  b*^en  deralcified  by  mineral  acids.  Ziegler  describes  the  process 
as  consisting  essentially  in  softening  of  the  bone.  Not  only  is  the 
bone  softened  on  all  sides  but  canals  are  formed  in  it  running  through 
it.  The  softening  of  the  bone  always  takes  jdace  from  the  outside 
of  the  osseous  beams,  and  there  may  be  no  alterations  in  the  l>one 
structure  which  still  remains,  l>ranehed  Iwine  corpuscles  Wng  ff»und 
in  this  just  as  in  the  no^m^d  bone.  There  is  prolmbly  little  dou}>t 
but  that  this  softening  of  bone  does  take  place  in  the  manner  do- 
8cril)ed,  anil  there  is  also  no  drmlit  that  along  vrith  this  there  is  a 
process  of  absorption,  without  i>receding  docalcificatir^n,  by  means  of 
the  osteo<*lasts.  In  all  other  processes  of  bone  atrophy  absorption 
seems  to  take  place  just  as  in  the  normal  bone  by  means  of  the 
osteoclasts.  The  bone  marrow  which  remains  in  the  large  areas  left 
by  the  softened  bone  may  be  extremely  hy[>er«emic  and  similar  to  the 
fuetal  marrow,  or  it  may  have  the  ordinary  appearance  of  yellow 
marrow.     It  is  probal>le  that  alterations  in  the  character  of  the  mar- 
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row  depend  upon  ilifferencea  in  the  intonsity  and  the  rapid  advance 
of  the  disease. 

In  all  cases  of  osteomalacia  alonj^  with  the  process  of  ahsorptiftu 
and  softenin^^  of  the  licmes  there  is  in  S{jiiie  places  ref^eneratiun  and 
new  formation  of  bone.  The  two  x^rocesses  may  often  be  seen  in  the 
same  splinter  of  bone  and  alon^8ide  of  rmo  another.  The  ^'rowing 
iMine  is  covered  with  *)HtooblastH,  and  in  sttiinnd  sjHicimens  a  line 
may  be  made  out  showing  the  new  bone  which  has  been  deposited 
on  the  (*\d.  Where  the  al»ftorption  is  taking  place  the  osteoblasts 
cease  and  osteoclasts  lying  in  deep  pits  t^ike  their  place.  That  there 
is  a  capacity  for  new  formation  of  bone  in  osteomalacia  is  shown  by 
the  formation  of  cbHus  after  fractures.  The  callus  which  is  produced 
is  softer  and  more  porous  than  ordimiry  cidlus,  ami  it  is  not  rejdaced 
by  true  bone  as  in  ordinary  fractures.  It  is  probable  that  the  thick- 
ening and  the  deformities  of  the  bones  are  due  in  great  part  to  the 
imi)erfect  callus  formation. 

A  nenik  form  of  bone  change  occurring  in  both  men  and  women 
has  been  described  by  various  authors.  In  this,  as  in  ordinary 
osteomalacia,  there  is  destruction  of  the  bone  with  a  resulting  in- 
creased fragility.  This  condition,  although  in  som?^  re8i)ect8  similar 
to  osteomalacia,  should  be  distinguished  from  it.  There  is  not  the 
same  degree  of  formation  of  fibrous  tissue  here  as  in  osteomalacia, 
nor  is  there  the  same  degree  of  thickening  and  deformity  of  the  bone. 
The  bones  become  thin  and  fragile  by  absorption  and  the  space  is 
taken  up  by  fatty  marrow.  Fractures  of  the  bone  ejisily  take  jdat-e, 
but  the  soft  yielding  character  of  the  bone  in  osteomalacia  is  not 
resent.  True  osteomalacia  is  a  disease  almost  confined  to  the  female 
d  has  a  close  relation  with  sexual  life.  Cases  have  been  described 
in  children,  but  it  is  i>robal>le  that  there  tlie  disease  has  been  con- 
ffiunded  with  rickets,  which  it  so  much  resemblf>s. 

Roloflf  has  ealleil  attention  to  a  illseftse  in  animah  which  is  in  some 
reex)ects  analogous  to  osteomalacia.  The  disease  is  frequently  found 
in  beasts  which  are  confined  in  menageries.  It  is  also  found  in 
cattle  grazing  on  marshy  lands  where  the  grass  is  poor  in  lime  salts. 
Frequently  almost  the  first  symptom  of  the  disease  is  shown  by  a 
tendency  of  the  animals  constantly  to  lick  one  another.  They  show 
a  great  desire  for  alkaline  and  earthy  substances,  and  continually 
gnaw  such  articles  when  they  are  within  their  reach.  Ac^*ording  to 
the  rapidity  of  the  disease  a  variable  period  jiasses  l>efore  other  sy  ni|>- 
ms  ap(»ear.  When  the  disease  has  fully  develoj>e<i  the  animals 
have  some  difficulty  in  standing  and  their  gait  is  extremely  stiff. 
The  bones  l>ecorae  so  soft  that  fracture  may  result  from  the  efforts 
to  arise.     Colts  appear  to  be  very  subject  to  the  disease.     They 
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become  lame,  their  bones  are  painful  on  pressure,  and  they  show  little 
inclination  to  move  around.  This  stage  of  the  disease  may  last  from 
four  to  eight  months.  Milking  the  affected  animals  causes  the 
disease  to  progress  more  rapidly.  Oxen  do  not  api)ear  to  be  affected 
at  all.  Here  also  the  bones  of  the  pelvis  and  ribs  are  first  affected,  and 
the  changes  are  always  more  pronounced  in  these  than  in  the  other 
bones.  The  osseous  tissue  is  reduced  in  amount,  the  marrow  is 
mucoid  and  gelatinous,  or  it  may  be  hypenemic  and  similar  to  granu- 
lation tissue.  The  Haversian  canals  are  filled  up  with  granulation 
tissue.  In  places  areas  of  almost  completely  decalcified  bone,  showing 
little  change  beyond  this,  may  be  found  enclosed  in  the  altered  mar- 
row. When  horses  are  affected  in  a  minor  degree  the  sway-back  or 
deep  saddle  results. 

Etiology. 

Osteomalacia  appears  to  have  a  more  or  less  well-marked  geo- 
graphical distribution.  The  disease  is  most  common  in  Euroi>e,  on 
the  banks  of  the  Ehine,  and  along  the  rivers  leading  into  the  Khine. 
In  Italy  it  is  most  common  in  the  northern  part.  This  has  led  to  the 
idea  that  the  character  of  the  soil  or  the  climate  may  be  of  imjwr- 
tance  in  determining  the  disease.  Kehrer  is  the  chief  defender  of  this 
theory,  and  is  inclined  to  group  osteomalacia  with  the  chronic 
endemic  diseases. 

"Winckel  has  carefuUy  gone  over  all  of  the  literature  on  the  disease, 
and  concludes  that  it  may  appear  in  any  of  the  countries  of  Europe 
and  is  by  no  means  definitely  connected  with  certain  localities.  He 
thinks  that  the  disease  is  much  more  common  than  is  usually  assumed, 
and  is  not  always  diagnosed. 

Sternberg  reported  two  cases  of  the  disease  in  Norway  and  says 
that  the  idea  that  osteomalacia  is  rare  in  Norway  is  more  a  general 
impression  than  a  fact  founded  on  positive  observation. 

Kehrer  thinks  that  there  may  be  a  certain  disposition  to  the  dis- 
ease which  may  be  inherited,  and  cites  a  case  in  which  two  sons 
of  a  parent  suffering  from  osteomalacia  became  affected  with  the 
same  symptoms  as  the  mother. 

Kleinwachter  thinks  that  certain  races  are  more  disposed  to  it 
than  others,  and  finds  it  exceedingly  common  among  the  Jews.  He 
thinks  that  this  is  due  to  the  fact  that  these  nurse  their  children 
longer  than  the  other  races.  That  this  alone  is  not  a  sufficient  cause 
for  osteomalacia  is  shown  from  the  fact  that  in  Japan,  where  the 
children  are  nursed  by  the  mother  for  two  or  three  years,  the  disease 
is  unknown.     "Winckel  believes  that  x^i*olonged  nursing  may  have 
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something  to  do  with  the  disease,  but  that  it  acts  only  as  one  of  many 
conditions,  along  with  insufficient  and  improper  food,  damp  dwellings, 
imperfect  ventilation,  etc. 

The  belief  has  long  been  held  that  osteomalacia  was  essentially  a 
disease  of  the  poorer  classes  of  the  community,  and  was  especially 
associated  with  bad  hygienic  conditions,  particularly  living  in  damp, 
ill-ventilated  houses.  Although  there  appeara  to  be  some  relation 
between  poverty  and  bad  hygienic  conditions  and  the  disease,  it 
may  also  appear  among  the  better  classes  of  the  community.  The 
greater  apparent  freciucucy  of  the  disease  among  the  poor  may  partly 
be  explained  by  the  fact  that  poor  w^omen  often  go  to  hospitals  for 
delivery,  and  the  st^itistic^s  of  the  disease  largely  come  from  obseiTa- 
tions  in  hospitals.  Cases  occurring  in  i)rivate  practice  among  the 
better  classes  are  not  so  likely  to  be  reported.  Deficiency  of  animal 
food  has  also  been  considered  as  a  cause.  The  disease,  however,  does 
not  seem  to  be  e8i)ecially  prevalent  in  those  countries  where  the  food 
of  the  inhabitants  is  almost  exclusively  vegetable.  In  some  countries 
it  is  very  rare.  It  is  not  common  in  England,  although  rickeis,  which 
is  in  many  respects  closely  allied  to  it,  is  common  there.  In  the 
United  States  this  disease  is  extremely  rare.  Dock,  who  went  over 
the  entire  literature  with  regard  to  its  occurrence  in  the  United  States, 
was  able  to  find  only  ten  cases  reported,  and  in  but  four  of  these  was 
the  diagnosis  confirmed  by  autoi)sy. 

There  have  been  various  theories  with  regard  to  the  disease,  no 
one  of  which  is  sufficient  to  explain  all  the  phenomena. 

Pathology. 

In  some  of  the  early  investigations  on  osteomalacia  lactic  acid 
was  found  in  the  (^ysts  of  the*  bone,  and  the  idea  has  arisen  that  the 
disease  is  due  to  the  di^stniction  of  lime  salts  by  means  of  lactic  acid. 
Lactic  acid  was  found  in  a  few  cases  in  the  blood  and  in  the  urine. 
The  source  of  the  lactic  acid  was  supposed  to  be  some  abnormal  ])ro- 
cesses  of  fermentation  in  the  alimentiiry  canal  accompanied  by  in- 
testinal catiirrh.  All  of  the  more  recent  investigations  made  on  the 
disease  have  been  against  this  lactic-acid  theory.  It  has  also  been 
suj^posod  that  the  lactic  acid  might  be  due  to  abnormal  processes  of 
nutrition  in  the  bones  themselves,  the  lactic  acid  being  formed  in  the 
bones.  It  has  been  shown,  however,  that  the  lactic  acid  w^hich  is 
found  in  the  bones  at  autopsies  may  be  the  result  of  post-mortem 
changes.  On  the  other  hand  lactic  acid  may  be  present  in  the  blood 
during  life  without  osteomalacia.  There  is  no  experimental  basis 
given  for  this  theory.  Dogs  have  been  fed  on  lactic  acid,  taking 
Vol.  III.~l(r 
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it  in  extraordiDary  amouuts,  and  no  oBteomalacia  has  been  pro- 
duced. 

Recently  the  acid  theory  Las  appeared  again  in  a  Bomewbai  altered 
form,  Petr^)ua  believes  that  OHteonialacia  is  an  infei.'tious  disease 
which  is  prmhiced  by  nitrify iug  organisms.  He  has  fouud  these  or- 
ganisms in  tlie  blood,  and  has  produced  osteomalacia  in  dugs  by  the 
injection  of  cultnres  of  them  into  the  blood.  He  always  found  traces 
of  nitric  acid  in  the  urine  of  patients  with  osteomalacia.  According 
to  this  theory  the  lime  salts  are  destroyed  by  nitric  acid  which  is  pro- 
duced in  IfX'o  by  nitrifying  organisms.  Attriu-tive  as  this  theory 
seems  to  be  at  tirst  sight,  it  has  lacked  cnntirmatiou  by  father  authors* 

In  the  first  place  it  has  been  found  that  this  nitrifying  property 
of  tlio  l)acteria  exists  f>nly  when  organic  matter  is  Dot  present  or 
present  in  V)iit  sniall  amounts*  Since  Petrona's  pnblieation  on  this 
matt<jr,  the  blood  and  tissues  have  lieeu  carefully  examined  for  the 
Imcteria  described  by  him,  and  liis  results  have  not  been  coufirraed. 
The  exatntnatitm  of  the  urine  in  a  number  of  cases  has  failed  to  con- 
firm the  presence  of  nitric  acid  whicli  was  described  by  Petrona. 

The  theory  of  Itaeteria  could  be  used  to  ex]>lain  the  endemic  ap- 
pearance of  osteomalacia.  It  could  l>e  assumed  tliat  liacteria  are 
present  in  certJiin  places,  either  in  the  ground  or  in  the  water,  which 
might  enter  into  the  trody  at  the  time  of  pregnancy. 

Another  theory'  which  has  l>een  lu'omineutly  advocated  is  that  of 
Rindfieisch.  Eindfieisch  l>elieve8  that  the  disease  is  essentially  due 
to  chronic  passive  congestion  in  the  Ixmes,  and  the  solution  of  the 
lime  salts  is  due  to  the  iiresence  of  cnrbt»nic  acid.  The  essential 
nature  of  the  disease  according  to  Rindfleisch  is  a  disturbance  of  the 
circulatifin  in  the  bones,  and  to  this  the  chronic  xmssive  congestion  ia 
due.  This  thr'nry  of  RiiuIflpiHcli  lias  nothing  to  suppoii  it.  We 
know  that  in  the  most  extreme  cases  of  chronic  passive  congestion 
no  lesions  whatever  are  produced  in  the  bone.  The  hypenemia 
which  is  found  in  the  i)roces8  at  its  height  has  much  more  the  appeal^ 
auce  of  an  active  than  of  a  passive  hyjienemia. 

Recklinghausen  Ix^lieves  that  the  disease  essentially  consists  in 
inflammation  of  the  bone,  and  he  places  osteomalacia  in  the  same 
C4itegory  with  various  forms  of  osteitis. 

Virchow,  who  takes  uj*  the  question  in  his  article  on  pai*eucliy- 
niatous  inflammation,  also  lielieves  that  the  condition  is  one  of  inflam- 
mation, the  changes  being  chiefly  degenerative  in  character. 

It  does  not  seem  probable  that  we  can  place  the  disease  in  the 
same  category  with  inifammations.  It  is  true  that  at  present  it  is 
diflicult  to  give  any  one  criterion  wliich  shall  be  cousiilei*ed  pathog- 
nomonic of  inflammation.     If  we  regard  the  exudation  as  the  essential 


PATHOI/>GY. 


*24» 


condition  af  iuflammation  we  should  exclude  osteomalacia,  for  in  this 
there  is  no  trace  of  exudatioiL 

Von  Jaksch  was  the  first  to  call  attention  to  a  diminution  in  the 
alkalinity  of  thn  blood  in  osteomalacia.  It  wan  at  first  supposed  that 
thiB  could  have  some  relation  to  the  softening  of  the  bone.  A 
diminution  in  the  alkalinity  of  the  blood,  however,  is  found  in  a  grent 
number  «>f  diseases  in  wliich  there  is  no  osteomalacia,  and  it  cannot 
be  shown  to  be  of  any  inliuence  in  tliis.  There  is  some  agreement 
between  the  severity  of  the  disease  and  the  diminution  of  the  alkalinity 
of  the  blotjd.  The  alkalinity  is  less  when  the  disease  is  actively  prtv 
pressing,  and  increases  when  it  is  at  a  standstilL  It  has  been  shown 
that  after  Pono's  oi>eration  or  castration,  in  the  lietterment  of  the 
condition  folluwing  this,  there  is  an  increase  of  alkalinity. 

Cohnheim  Itelicves  that  the  esst*utiid  ccmilitiuu  in  osteomalacia  is 
the  altered  relatitm  l>«^tvveen  the  supply  and  the  destruction  of  the 
lime  salts.  Ho  cnUs  especial  att*^ntion  to  the  fac^t  that  osteomalacia 
is  more  common  in  iiret^nancy  when  there  is  the  greatest  demand 
made  on  the  tissues  of  the  mother.  He  alsfi  speaks  of  the  analogous 
condition  which  is  produced  in  cattle  by  the  use  of  food  \Ktoi'  in  lime 
sidts. 

The  disease  has  lieen  also  connected  with  abnormal  processes  in 
the  central  nervous  s>  stem.  There  is  some  gr<^»und  for  believiuf:  that 
it  is  more  common  in  insane  asylums  than  in  other  places.  Pommer 
and  Litzmann  Ijjive  Ijoth  called  attention  to  this.  In  some  eases  the 
bone  disturbances  follow  shortly  after  the  apjiearance  of  various 
psychoses.  Pommer  relates  a  case  of  combination  in  a  young  indi- 
vidual of  well-marked  osteomalacia  with  Basedow's  disease.  He 
tlnnks  that  the  congestion  in  the  vessels  of  the  bone  is  analoK<»U8  to 
the  I'etroVjidbar  congestion  prmlucing  the  exophthalraus,  and  both  are 
the  ctmse<pience  of  arterial  congestion, 

Neusser  thinks  that  this  would  seem  to  show  that  the  di>»ea8e  is 
relati'd  to  lesions  of  the  sympathetic.  He  has  investigate:^!  tlie  bloixl 
in  osteomalacia,  and  tinds  that  there  is  almost  coustautly  present  an 
increase  in  the  eosinophile  cells.  The  only  variation  from  this  was 
ftLown  in  a  case  of  severe  osteomalacia  in  a  woman  seventy 4wo  years 
old»  in  which  there  wtus  no  incn^Jise  in  the  eo4sinoi>hile  cells,  but  there 
were  numerous  myelocytes  ami  elements  of  the  bone  manow  which 
do  not  appear  in  tiortnal  blo<»<b  At  the  autopsy  the  bone  marrow  was 
found  re<l  and  soft  and  contained  eosinophile  cells  in  small  numljer, 
but  the  myelocytes  were  abundant. 

Neusaer  proposes  from  this  to  divide  osteomalacia  into  two  forms, 
one  of  whi<'h  is  characterize*!  by  an  increase  in  the  eosinophile  cells, 
and  the  other  by  Uie  aj»|)earanee  of  myelocytes.     The  appearance  of 
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mjelocyteB  in  tlie  blood  is  indicative  of  the  severest  changes  in  the 
bone  luaiTow. 

Neusser  thinks  that  as  osteomalacia  jiresents  different  pliases 
according  to  the  looKth  of  time  the  pmtM^sH  hiis  lasted,  and  according 
to  the  situation  and  intensity  of  the  process,  this  may  give  an  ex- 
planation of  the  diiierent  conditions  found  in  the  blood,  and  the  reJa- 
tion  of  the  blood  elements  varievS  accordingly.  He  has  oliserved  one 
c-aae  in  which,  after  succBSsful  castration  and  recovery,  thei^e  was 
marked  dimiuntion  in  the  eosinophile  cells  in  the  blood.  He  thinks 
that  there  is  not  a  relation  between  the  ctiuditinu  of  the  bone  and 
the  ovaries,  but  a  relation  between  the  ovariea  and  the  bone  inarniw, 

Sternberg'  made  a  careful  examination  of  the  blood  in  four  canes 
of  ostx^omalacin.  He  found  that  there  was  no  increase  in  the 
eosinophile  cells  and  did  not  iind  myelocyteH;  making  due  allowance 
for  the  (^haus^eH  in  the  blood  in  prei^ntmcy  he  fi>nnd  there  was  no 
change  in  the  li;emoglobinnria  nor  in  the  red  cotjmsiles.  There 
api>ears  to  be  a  slight  increase  in  tlio  mononuclenr  lentMK^ytes. 

livhitmu  of  Ostominlacia  to  Dineanvs  of  the  Ovaries. —It  has  long 
Ijeeu  known  that  there  was  some  connection  lietween  osteomalacia 
and  the  sexual  organs.  The  disease  is  one  almost  confined  to  women. 
In  most  cas^^s  it  aj>pear8  (M)inci*leutly  witli  i>regnancy,  and  there  is 
always  a  marked  increase  of  the  symptouis  during  both  pregnancy 
and  menstnmtinn. 

Fehliug  was  led  to  believe  that  there  was  a  close  relation  between 
the  dise^ise  and  [withttlngiral  cimdititms  in  the  (ivaries.  He  was  led 
U)  this  idea  by  the  result  of  Porro's  operation. 

Porro  in  1878  publisheil  an  account  of  a  nindilied  Ciesarean  sec- 
tion, in  which  after  the  extraction  ol  the  child  the  uterus  and  ovaries 
were  extirpated,  and  in  1HV1>  Forchier  in  Ly<ins  expressed  the  opinion 
that  in  puerperal  osteomalacia  PoiTo's  ojieration  produced  recovery 
by  briiigiug  about  sterility. 

Levy  in  IHHO  expressed  himself  more  definitely  in  this  diret'tioii, 
and  Kleinwachter  and  Sanger,  in  their  suceessful  cases  of  Porrf* 
o|>eration  in  osteomalacia,  ascrilje  Uie  favorable  results  to  the  re- 
moval ttf  the  ovaries. 

Fehliug  in  ISW  [ndflished  seven  cases  of  osteomalacia  with  recovery 
after  Porro's  o[)eratii*n.  Vp  to  that  time  there  had  been  44  cases  of 
Pon'o's  oi>eration  in  osteomahwia.  Eighteen  of  these  were  fatal  and 
26  recovered.  Of  the  2i\  cases,  3  died  later  of  various  diseases,  and 
the  results  could  not  bo  ascertained  in  2.  In  the  other  21  cases,  that 
is,  all  which  were  iuvestigat,ed,  there  was  recovery  or  at  least  a  greatly 
ameliorated  condition.  Not  only  were  the  pei*son8  able  to  walk  and 
capable  of  work,  but  the  i^ain  diminished,  and  then  disappeared  after 
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a  few  moQtLs.  There  was  a  raarkeil  fUfference  Ijetween  the  result  of 
Porro's  operation  aud  that  of  Cfc^aareau  section.  Twelve  cases  of  re- 
csovery  after  Ca^sarean  section  were  cited,  and  in  only  two  of  these  was 
there  recovery  from  osteomalacia.  Fehliug  concludes  from  this  that 
the  good  eflfectft  of  the  operation  are  due  to  the  removal  of  the  ovaries. 
Tlie  reBuUs  of  the  operation  are  certainly  conclusive.  Not  only  are 
these  results  f<mnd  in  cases  of  osteomahicia  occurring  in  ]tregnaucy, 
but  they  are  also  ei|Ually  true  in  the  rarer  cases  of  osteomalacia  iu 
virgins.  Kenioval  of  the  ovaries  here,  just  as  in  pregnancy,  relievos 
the  condition.  The  raj»id  diminution  of  the  pain  a  short  while  after 
the  operation  is  remarkable.  Even  in  two  or  three  days  the  sensitive- 
ness of  the  sternum  and  rihs  diminishes,  then  that  of  the  lK>nes  of  the 
lower  extremities  and  {iehis.  The  process  in  the  larger  bones  lasts 
longer  than  in  the  thin  ones.  In  one  of  Fehling^s  case^  the  disease 
was  so  far  advanced  that  tlie  patient  exj^erienced  pain  even  when 
lying  on  the  ba<H£,  Two  days  aft<^r  the  operation  the  pain  was  very 
much  Ijotter.  Usually  from  two  to  four  weeks  elapse  before  the  sen- 
sitivpuess  of  the  thick  bones  of  the  ]ielvis  has  disappeared!.  All  ac- 
counts agree  in  the  favorable  results  of  oophorectomy.  Fehling  found 
in  all  of  his  eases  a  marked  hypenemia  of  the  ovaries  and  adnexte. 
The  hyperemia  may  reach  the  same  degree  as  in  the  first  weeks  of 
|>regnancy.  Not  <»nly  are  the  veins  of  the  pampiniform  plexus  dilated 
and  more  abundant,  but  the  arterial  vessels,  both  of  the  litems  and 
of  the  ovaries^  are  enbirged.  Microscopically  he  found  no  marked 
pathological  condition  in  the  ovaries.  In  some  easels  they  were  small 
and  atrophic.  In  others  the  tissue  ajif^eared  to  be  more  cellular  than 
normal,  and  in  some  ciises  there  was  marked  capillar>-  dilatation*  He 
is  inclined  to  believe  that  in  osteomalacia  there  is  a  jiathological 
irritation  of  the  vaso-dilators,  or  a  paralysis  of  the  vaso-eonstrictors 
of  the  Iwrnes  brought  alx)ut  by  a  pathological  activity  of  the  ovaries 
reilectetl  to  the  symjiathetic.  Under  the  influence  of  this  there  is  a 
congestive  hypertt»mia  of  the  lx)ne  in  which  tliere  is  first  a  solution  of 
the  lime  salts,  then  an  absorption  of  the  bone  tissue.  If  the  constant 
irritjitit  »n  of  the  vaso-dilators  is  removed  by  the  removal  of  the  ovaries, 
the  hypenemia  is  diminisheil  and  there  is  a  new  formation  of  bone 
tia««ue  and  a  diminution  of  the  atrophy.  He  considers  the  disease  as 
A  trophoneurosis  of  the  b<ine,  first  affecting  the  bcmes  of  the  pelvis^ 
then  those  of  the  thorax  and  extremities.  This  hypenDmia  of  the 
oraries  ami  adnexa  which  Fehling  describes  has  not  l>een  found  in 
other  cases.  Fehling  shows  that  in  osteomalacia  the  fertility  of  the 
women  is  abnonnaliy  large.  He  does  not  tliink  that  the  disease  ia 
due  to  the  fre(]uent  pregnancies,  bot  that  the  frec^uent  pregnancit^ 
arise  In  constvpnMice  of  ih**  disease.     Th(*n'  upjwarH  t^i  lie  a  certain 
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relation  between  osteomalacia  and  marked  functional  activity  of  the 
ovaries.  Even  making  every  allowance  for  the  good  effects  which  are 
seen  in  carrying  out  most  new  operations,  the  results  in  osteomalacia 
of  oophorectomy  are  most  remarkable,  although  it  cannot  be  seen 
just  what  the  connection  between  the  ovaries  and  the  disease  can  be. 
Latzko  thinks  that  the  disease  is  benefited  to  a  marked  degree  by 
chloroform  narcosis.  He  thinks  that  the  good  results  of  the  Poito 
operation  and  the  castration  may  be  due  in  part  at  least  to  the  nar- 
cosis. He  has  used  prolonged  narcosis  in  cases  of  osteomalacia  with 
good  eflfects. 

Diagnosis. 

Sternberg  has  carefully  considered  the  question  of  diagnosis  in 
osteomalacia.  The  history  of  the  patient  is  usually  of  importance. 
In  puerperal  osteomalacia  it  is  usually  typical.  There  is  pain  in 
the  back  and  thighs  with  difficulty  in  walking,  which  appears  gen- 
erally toward  the  end  of  pregnancy,  ceases  after  delivery,  and  in  the 
next  pregnancy  is  increased. 

Striimpell  thinks  that  one  of  the  most  important  things  in  the 
diagnosis  is  the  statement  which  will  almost  always  be  made,  that 
the  individual  has  become  shorter.  When  the  disease  has  advanced, 
and  when  there  have  been  produced  well-marked  deformities  of  bone, 
the  diagnosis  is  easy.  In  such  cases  the  alterations  of  the  skeleton 
are  permanent.  They  are  so  characteristic  that  the  disease  can  be 
mistaken  for  but  few  other  pathological  conditions  of  the  bones. 
The  deformities  and  the  multiple  fractures  of  the  boues  of  the  ex- 
tremities, the  extraordinarily  rare  involvement  of  the  boues  of  the  face 
and  skuU,  and  the  marked  deformity  of  the  bones  of  the  trunk  all 
call  attention  to  the  disease.  The  body  is  short  in  comparison  to  the 
extremities.  The  spinal  column  in  its  upper  part  is  generally 
kyphotic,  the  thorax  barrel-shaped  and  pressed  together  laterally  so 
that  the  sternum  has  an  almost  horizontal  position.  The  lumbar 
vertebrf©  are  shortened,  the  ribs  approach  the  pelvis,  and  the 
abdomen  is  prominent.  Palpation  shows  many  of  the  bones  of  the 
body  painful  on  pressure ;  some  of  them,  especially  the  sternum  and 
ribs,  bend  easily  under  pressure.  In  senile  osteomalacia  the  pelvis 
is  free  from  the  disease.  In  the  patients  who  can  still  walk  the  gait 
is  peculiar.  The  steps  are  short,  uncertain,  and  laborious.  This 
gait  is  described  as  waddling,  but  it  is  not  absolutely  typical  of  the 
disease.  It  is  produced  by  an  approach  together  of  the  hip-joints, 
and  the  slight  elevation  of  the  leg  in  consequence  of  pain  and  the 
weakness  of  the  muscles. 

In  less  advanced  osteomalacia  with  slight  deformities  of  the  bone 
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H  or  without  any,  the  cliaguosis  in  some  cases  ia  dilfieult.     It  can  be 

y  confouiide<i  with  diseases  of  the  nenous  system »  with  disease  of  the 

jomts,  aud  with  other  forms   of  disease  of  the  boues.     There  are 

PBome  points  in  commtJii  with  affeetious  t>f  the  sinual  cohnim.  There 
is  always  a  constant  inerease  in  the  temhm  reMexes  in  oHtenrnalaria. 
The  jiatellar  reflex  in  increased,  and  there  is  frequently  ankle  clonus. 

•  There  may  be  more  or  less  paresis,  especially  of  the  ilio-psnas  muscle. 
This  apix^ars  early.  Btern1>erg  thinks  it  is  uot  iu  couse(iuence  of  the 
pain,  of  the  softness  of  the  Ihjuc,  ur  uf  an  atri)])hy  from  non-use,  Init 
tliat  it  deptmds  iip<»n  a  partit'ipatioa  of  the  muscles  in  the  pathological 
prot^ess.  A  eai*eful  iuvestigatiun  of  the  painful  bones  is  of  importance 
in  distinguishing  the  paresis  in  f>8teomalacia  from  neuropathic 
paresis.  If  the  spinal  cr>lumn  is  painful  lielow  the  end  of  the  spinal 
cord  at  the  level  of  the  iitst  or  seennd  lumbar  vertelu'a,  if  the  pain  on 
pressure  extends  to  the  sat'iiim  or  the  Ijones  of  the  |»eivis,  it  is  much 
more  probable  that  it  is  due  to  a  disease  of  the  bones  of  the  spinal 
column  than  t*^  a  disease  of  tlie  spinal  cord. 
H  In  puerperal  osteomalacia  the  symphysis  and  all  of  the  Ixmes  of 
™  the  pelvis  are  extremely  painful  on  pressure.  Qiaes  of  hysteria  also 
may  sometimes  very  closely  simulate  osteomalacia.  The  examina- 
tion of  the  urine,  is  of  little  importance  for  diagnostic  purpoees. 
_  Nencki  and  Sieber  have  investigated  closely  t-o  detenuinethe  presence 
B  of  lactic  acid  in  the  imue^  and  they  show  that  the  older  re|K)rts  as  to 
the  presence  of  lactic  acid  dei>end  ui»on  imperfect  methods  of  olisena- 
tion.  The  presence  of  lactic  atdd  in  the  urine  in  osteomalacia  c4innot 
be  regarded  aa  proven.  The  same  holds  for  ?dbnmose.  Albumose  wa3 
found  by  Virch<  iw  i  ii  the  contenta  of  a  lione  ey st  in  osteomalacia.    Jones 

tfuimd  it  in  the  urine  in  a  case  which  was  regarded  as  oeteonudacia. 
He  was  not  able  to  find  it  in  the  urine  in  other  cases.     Kuhne  once 
found  albumose,  but  did  not  find  it  in  anv  other  case.     Other  obser- 
_  rers  have  never  found  it.     Kohler  thinks  that  the  albumose  is  not 
p  found  in  osteomalacia  but  is  found  fre<juently  in  some  of  the  tumors 
of  lK)ne,  as  the  multii>le  myelomas  which  have  been  mistaken  for  this. 
The  microscopic  examination  of  the  blood  is  of  no  imjortance  in 
the  matter  of  diagnosis.     The  results  of  Neuaser's  blooil  examinations 
have  not  been  confirmeil.     There  may  be  under  various  conditions  a 

■  slight  increase  in  the  eosinophile  cells  in  the  blood.  There  may  even 
be  some  variations  in  the  number  of  these  in  normal  individuab. 
Slight  forms  of  the  disef^ee  may  also  have  some  similarity  to  peri- 
^jdieral  nervous  diseasea.  They  may  be  distinguished  from  tlieae  by 
Ha  careful  examination  of  the  bones.  In  almost  all  thediseases  of  the 
^■peripheral  nerves  the  tendon  reflex  is  diminished  and  in  some  cases 
^Kotally  disappears^  while  in  osteomalacia  it  is  increased* 
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The  disease  may  simulate  arthritis  deformans.  This  coDditiou 
may  accompany  ottteomalacin.  Affections  of  the  joints  may  be  due 
to  an  extrusion  of  tJie  bone  disease  to  the  Jointn.  Weber  has  de- 
scribed a  severe  CAse  of  senile  softening  of  the  l»one  in  which  there 
was  a  peculiar  hemorrhagic  affection  of  the  joints,  which  he  did  not 
regard  as  a  severe  form  of  senile  arthritin  but  as  a  jieeiiliar  synovitis 
dejjcnding  on  osteomalacia.  There  is  a  ratlier  rare  affection  of  the 
joints  which  may  somewhat  simulate  osteomalacia.  Tliis  is  a  luxa- 
tiou  or  a  separation  of  the  joints  of  the  pelvis.  An  individual  who 
has  undergone  this  in  delivery  can  have  a  very  similar  condition  to 
ostepmalaeia.  It  is  easy  to  distinguish  the  two  conditions.  In 
osteomalacia  pressure  on  the  ]>elvis  gives  rise  to  pain,  while  in  the 
other  condition  it  relieves  it.  In  jjartial  disli>cation  of  the  bones  of 
the  pelvis  a  tight  girdle  about  the  pch-is  will  relieve  the  symptoms, 
while  in  osteomalacia  it  produces  severe  })aiu.  There  should  be  no 
tlitHculty  in  distinguishing  the  disease  from  caries. 

There  may  be  difficulty  in  the  diagnosis  of  the  condition  from 
tnmoi-s  in  tlie  bone.  Primary  sarcoma  of  the  bones  of  the  pelvis  may 
sinndate  the  disease,  and  it  is  especially  difficult  to  distinguish  it 
from  the  cases  of  diffuse  carcinomatous  infiltration  of  the  bones. 
This  peculiar  affection  api>ears  to  l>e  more  common  in  cases  of  carci- 
noma of  t!ie  prostiite  than  in  carcinoma  elsewhere.  There  may  also 
be  some  similarity  to  osteomalacia  in  the  cases  of  malignant  lym- 
I»homa  of  the  bone.  In  this  there  is  a  multiple  formation  of  tumors 
of  lymphatic  structure  in  the  medullary  canals  of  the  liones.  There  is 
little  doulit  that  this  condition  has  been  confounded  by  some  of  the 
older  writers  with  osteomalacia.  Kohler  carefully  investigated  the 
condition  aud  described  the  clinical  differences.  The  differences 
distinguishing  the  two  proc'esses,  according  to  him,  are,  first,  that  in 
the  multiple  myelomas  the  deformities  of  the  bonp  are  limited  to  the 
bones  of  the  trunk.  The  increased  elasticity  of  the  bones  is  absent 
and  the  muscular  sti'eugth  is  not  diminished.  The  pains  are  of  a 
different  chanict<?r  from  those  in  osteomalacia.  The  pain  depends 
upon  the  growth  of  the  tumors  in  the  marrow  spaces  of  the  spongy 
bone.  In  certain  places  it  is  especially  severe.  After  some  days  or 
weeLs  the  pains  at  these  special  points  will  disappear.  There  is  al- 
ways a  great  deal  of  albumose  in  the  lu-ine.  In  many  cases  there  is 
a  swelling  of  the  lymph  glands  and  spleen. 

Treatment. 

With  regard  to  the  therapy  of  the  disease  there  is  not  much  to  be 
said.  There  certainly  ajtpears  to  be  some  relation,  though  a  slight 
one,  between  the  disease  and  unfavorable  hygienic  conditions.     The 
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good  effect  ol>8erved  after  Porro's  operation  has  been  ascribed  to  the 
better  hygienic  relations  to  which  the  patients  are  subjected  while  in 
the  hospital.  This  of  itself,  however,  can  have  but  little  effect. 
Not  only  does  the  disease  api)ear  in  the  better  class  of  the  population, 
but  the  better  hygienic  relations  in  themselves  cannot  be  shown  to  be 
effective.  Medication  seems  to  give  no  results.  Various  sul>stance8 
have  l)een  recommended,  cod-liver  oil,  iodine,  etc.,  but  although 
some  favorable  influence  may  be  exerted  on  the  general  condition  of 
the  patient  by  this  medication  it  does  not  seem  to  have  any  effect  on 
the  disease  in  itself. 

Sternberg  has  administered  i)hosphorus  in  large  doses  in  four 
cases  with  apparently  good  effects.  But  in  the  hands  of  other  observ- 
ers similar  results  have  not  l)eeu  obtained  from  this  treatment. 
Castration  would  seem  to  l)e  the  only  thing  indicated.  What  the  re- 
lation l:)etwoen  the  ovaries  and  the  disease  may  be  is  at  present  in- 
explicable. Wo  know  that  there  is  a  close  relation  between  the  vari- 
ous processes  of  nutrition  and  certain  organs  of  the  body.  This  has 
l)een  sh()^^-n  in  the  case  of  the  pancreas,  in  the  thyroid,  and  other 
glands.  It  is  not  very  probable  that  Fehling's  explanation  of  the 
(lisoase  as  a  trn])honeurosis  due  to  abnormal  neiTous  influence  pro- 
ceeding from  the  ovaries  is  correct.  If  there  is  any  connection  be- 
tween the  disease  aud  the  ovaries  it  is  more  probable  that  it  is  of  a 
chemical  than  of  a  neuropathic  character.  It  is  possible  that  other 
conditions  pro<lucing  abnormal  nutrition  may  be  of  consequence  in 
osteomalacia.  The  softening  of  the  bone  which  takes  place  in  old 
])eo])le,  and  which  has  l>een  designated  as  senile  osteomalacia,  should 
be  distinguished  from  the  j)ueri)eral,  as  should  all  forms  of  atrophy 
of  bone  from  whatever  causes. 
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HEAT-STROKE: 

PEOSTRATIO  THERMICA— FEBRIS  THERMICA. 


It  is  hardly  x^ossible  to  find  an  entirely  unobjectionable  generic 
designation  for  the  aflection  of  which  this  article  treats.  So  long  as 
it  was  regarded  as  the  eflfect  of  exposure  to  the  direct  action  of  the 
sun,  Tnsohith  was  accepted  as  a  satisfactory  nosological  title,  and  it 
was  described  under  its  numerous  synonyms — sun-ifiroke,  ictus  tsoiis, 
irfiis  sffldria,  aprUndOy  vonp  de  soleil,  colpo  di  sole,  SouneuKcItlng,  S<fH' 
Hcmidch,  sohr  ajK^plexi/y  solar  aajthyxia^  7uorhf(8  solstHiaUMf  IwlitrnM^ 
febris  solarifi  or  sun  fever.  By  others,  who  regarded  the  solar  infiu- 
once  as  causative  but  desired  to  indicate  the  limitation  of  that  influ- 
ence to  the  seascm  of  the  dog-days,  when  Sirius,  the  dog-star,  rises 
and  sets  with  the  sun,  it  was  called  niriima  or  Htrinsin  (rrffjptiaca.  In 
recent  years,  when  the  overheated  atmosphere  and  artificial  heat  came 
to  l>e  recognized  as  morbific  agents  as  jxitent  as  the  blazing  sun,  it 
was  termed  hent-xtroh\  ictus  cfdoris^  pn^t ratio  thermica^  coup  de  chaleuVy 
ci)fpo  di  rafnrv,  Ilitzsc/tlntj^  Wiirmeschlaij^  heat-ajHtplexiiy  hvat-asphjxin, 
hvnt'diisfnura,  hcat-exhuustimu  thenual^  thermic,  or  ardeut  fever,  acconl- 
ing  as  asphyxia,  sync(^pe,  or  fever  was  the  prominent  ante-mortem 
symptom.  Otht^r  names  of  less  fretjuent  use  liave  been  applied  to  it, 
as  /dirruifiti  (rsfini^  phrvnitis  ndeutura^  and  erethismus  tropicus.  While 
the  <me  ronstaiit  juithogenic  cause  is  lieat,  the  i)hases  of  the  morbid 
condition  induced  depend  so  much  on  latitude,  season,  oc»cupation, 
and  idiosMicrasy  that  the*  expressiim  tjfh'tus  cfdoris  is  ])erhaps 
the  only  one*  abs()lnt<'ly  inclusive  of  the  several  groups  of  dis- 
similar s\  ni])t()ins,  but  in  view  of  the  suddenness  of  the  invasion  in 
the  large  majority  of  cas<'s  hvat-slrohe  may  l)e  accepted  as  suflicieutly 
generic. 

The  minor  local  effects  of  intense  heat,  especially  that  of  the  sun, 
upon  the  eutaneous  surfac(»,  (lescril>ed  as  suutiuru,  nniftustio  ex  calnre^ 
snfr  t'xcfH'fns,  fr  /nf/(\  i'titilnr(7,  enfthciiut  stJarr,  erfftlii^me  snfttire,  or  SouneU' 
th'oiid:  siniinur-rdsh,  priildt/  luat,  lirhen  troj urns  or  miliaria:  hvat-SjH^ts^ 
frtck'fs,  (tsfftfvs,  vphttis  n  We,  ejdttlides^  taches  de  rousseurs,  Sounenflcck 
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or  Sonw}£r8pro8S€t  while  occasionally  severe  enough  to  excite  constitu- 
tional reaction,  do  not  come  within  the  scope  of  this  paper. 


Definition. 

By  heat-atroko  in  umlei'Btooil  the  effect  producod  upon  the  body 
by  exposure  to  intense  heat,  whether  to  the  direct  rays  of  the  sun,  to 
VfidiMtion  frrim  blantn  or  furuaees  uned  in  industrial  n|)eratiniis,  or  to 
the  overheated  atmosphere.  The  attack  or  ""  stroke"  is  usually  sud- 
den, with  a  very  brief,  if  any,  precui'sory  warning,  and  commonly 
fatal,  unlrss  there  be  jiroiiipt  remedial  interference.  An  every -day 
incident  in  tropical  climates,  it  also  occurs  in  temperate  latitudes, 
during  the  prevalence  of  very  hot  weather,  especially  when  the  hygixn 
metric  state  of  the  atmosphere  interferes  with  the  normal  refrij;erati««u 
of  the  body  by  evaporation  from  iis  surface.  In  the  United  States 
its  victims  are  principally  out-door  laliorem,  hod-carriers,  masons, 
bricklayei-H,  thatcherH,  roofei-s^  lij^htermen,  drivers,  hay-makers,  and 
others  who  are  overcome  while  wniking  in  the  sun,  or  workmen  in 
suj^ar  refineries,  steam  kmnlries,  bleacheries,  glass-blowers,  lirae 
burners,  <'ooks,  and  firemen  in  cliarKO  of  furnaces,  or  soldiers  suV 
JHcted  to  fatiKuiiiK  marches  during  the  hottest  time  of  the  day.  While 
the  natives  of  tropical  countries  are  not  altogether  exempt,  unaccli- 
mated  residents  <»r  alien  soldiers  are  there  the  nutnt  fri«qnentsuH'erei"8, 

Hun-stroke  is  characteristically  a  land  affection,  rmly  rare  in- 
stances occurring  among  sailom  and  those  under  extraordinary 
conditions  of  exposure,  overwork*  and  jvrivatiou;  but  in  late  years, 
with  the  enormous  growth  of  steam-navigation,  heat-stri>k«^  of  the 
most  fatid  character  has  become  common  among  firemen,  stokers,  and 
ci>al-heavem,  confined  in  overheated  fire-rooms  with  insnfticicnt  hours 
of  relief;  and  I  have  very  gnnd  reason  to  know  that  suicide  by  jump- 
ing overboard  during  the  st?ige  of  frenzy  is  frequent  among  the  in- 
aderinate  engineers'  force  of  passenger  steamsliips. 

The  statistics  of  the  Mtnlical  Department  of  the  Navy  of  the 
United  Sttvtes  furnish  little  information  on  this  matter.  Prior  to  the 
year  1887,  there  was  no  distinction  made  between  the  effects  of  solar 
and  those  of  artificial  heat.  An  average  of  14  cases  annually  was  re- 
ported under  the  caption  "lusolatio,"  andof  a  total  of  128  cases  in 
dine  yeai*s,  only  12  were  sent  to  hr>si»ital  for  treatment  and  1  died,  but 
it  is  probalil<*  many  ciises  were  incluili^d  nmlcr  otlier  headings,  since 
in  188<)  only  5  were  reported,  against  totals  of  23  in  the  preceding 
and  42  in  the  following  year.  In  1887  cases  of  sun-stroke  an<l  hpat- 
stroke  began  to  be  recorded  separately,  and  have  amounted  iis  shown 
in  the  following  table : 
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All  ai^gregate  of  3vS7  cases  in  sixteen  years,  an  annual  average  dur- 
ing that  i)eii(Kl  of  alniut  22  cases  among  from  ten  to  eleven  thousand 
officers  and  enlisted  men,  serving  in  every  variety  of  climates,  of 
wliom  only  2'J  were  ill  enough  to  be  sent  to  a  hospitiil  and  of  whom 
but  3  died,  with  a  mean  i>eriod  of  disiibility  for  duty  of  less  than  six 
days,  is  evidence  of  the  natural  immunity  of  seafarers;  but  the  in- 
sufficiency of  ineventivo  measures  exercised  in  behalf  of  the  men  of 
the  enginrors'  force  is  sliown  by  the  .'{2  cases  a  year  of  heat-stroke 
alone  (x-curring  since  1S87.  It  is  not  at  all  likely  that  there  were  no 
cases  of  lu'at-stroke  in  the  navy  prior  to  that  >ear,  but  its  markedly 
incn^'ising  prrvah'uce  is  a  matt(T  of  concern.  The  new  nosological 
table  for  tlio  Modical  Department  of  tht^  Navy  which  went  into  effect 
on  January  1st.  IS*)'),  provides  for  the  return  amcmg  diseases  of  the 
ner\'ous  .system  of  cases  of  jtrnfitrnfin  flttrtnirff  and  fcfo'is  f/ivrmun, 
but  it  is  among  the  diseases  of  the  circulat<u*y  system,  the  aneurys- 
mata,  angina  pectoris,  ccadis  dilatatio,  hy]>ertrophia,  palpititio, 
and  valvularuni  morbi  amounting  to  from  27  to  ')()  cas(\s  a  year  and 
fK'curring  among  men  enlisted  without  i>hysical  defect  as  firemen 
and  eoal-heavers,  that  tin*  more  insiilious  effects  of  excessive 
heat  upon  the  organism  are  to  be  fouml.  Th«'  **irritid)le  heart" 
of  the  worker  in  the  lire-room   is  easily  recognized  by  the  medical 
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examiDer,  and  distinguishes  the  old  fireman  from  the  ruddy  rheu- 
matic "shellback." 

Major  Charles  Smart,  surgeon  United  States  army,  the  statisti- 
cian of  the  office  of  the  surgeon-general  of  the  army,  has  kindly  com- 
piled the  following  table  for  me,  from  which  it  appears  that  the 
mortality  from  sun-stroke  in  the  army  during  the  past  twelve  years 
(5  deaths)  has  been  less  than  one-eighth  that  of  the  preceding  four- 
teen (42  deaths). 

Heat-stroke  ok  Sun-stroke  in  the  U.  S.  Army,  1868  to  1893  (being  all  Cases 
AND  Deaths  Kesultino  from  the  effects  of  Heat  for  the  Period)  . 


Year  eDdin^ir  December  8L 

Mean  Strenjrth. 

Cases. 

Deaths. 

Days  sick. 

1868 

47.472 
35,221 
31,831 
29.430 
26,844 
27,909 
27,021 
23.525 
24.866 
23.707 
23.381 
23.964 
24.002 
23.222 
23.239 
23,439 
24.034 
24.138 
23.572 
23,841 
24.726 
25,00S 
2t,234 
23,269 
24,203 
25.287 
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17 
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243 

581 

1889 

611 

1S9() 

743 

1891 

546 

1892 

314 

1893 

•'i.** 

Aggregate  for  26  years 

Annual  average 

20,207 

1,250 
48 

47 
1.9 

.... 

Average  duration  of  disability,  8  days. 

All  are  not  e(|ually  ]n'one  to  succninb  to  excessive  heat.  Those 
enfeebled  by  previous  disease,  overwork,  or  insutHcic^iit  rest;  they  wlio 
have  been  subjected  to  intense  in<»ntal  anxiety  or  to  lonj^  periods  of 
privation;  the  ill-fed,  and  i)articularly  those  scantily  supi)lied  with 
water,  the  intemperate,  unclean,  and  inii)ro]XM']y  clad ;  the  occupants 
of  overcrowded  insanitiiry  apartments;  and  K^'ii^'i'jdly  such  as  are 
physically  below  par  are  the  earliest  victims,  especially  those  who 
carry  their  disabilities,  personal  habits,  diet,  and  dress  into  tropical 
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countries.  The  tolerance  of  the  accliwatizetl  is  hirj^ely  a  matter  of 
education  in  hyj^ieuic  conimou  sense.  The  beer-drinking  British  sol- 
diers, clad  in  ti|<ht-fittin^^  heavy  iiiiiformH,  h>aded  with  wei^jhty  arms 
and  accoutrements,  who  were  housed,  fed»  drilled,  and  marched  as  in 
their  own  little  island  home,  fell  by  hundreds  in  India  Ijefore  the 
warning  of  the  medical  officer  was  heeded,  iind  loose  white  garments, 
8t>aciouB  ventilated  barrjieks,  avoidance  of  exercise  tlnring  the  day, 
shorter  hours  of  duty,  and  immediate  relief  at  the  first  evidence  of 
Etitigue,  with  a  carefully  regulated  dietary  and  the  interdiction  of 
ah^oholic  drinks,  were  made  matters  of  sanitary  regulation.  The 
history  of  the  okl  Navy  of  the  United  States,  when  the  significantly - 
termed  "  sweat-lxix*'  was  a  favorite  means  of  punishment,  fnmishrs 
similar  instances  of  criminal  disregard  of  the  prote.sts  of  medical 
oiUcers.  Men  fell  forward  unconscious,  with  burning  skins  and 
liouniling  pulse,  when  the  doors  were  t>pened  after  brief  periods  of 
confinement  in  the  cofiin-Uke  boxes  in  which  they  were  compeUeil  to 
stand  npright*  and  were  placed  upon  tlie  sick-list  as  suffering  from 
that  indefinite  affection  "adynamia,"  who  would  nowl)e  registere<l  as 
cases  of  heat-stroke,  were  such  now  i>OvSsible  under  the  humiuie  ad- 
ministration which  naval  hygiene  has  brought  about.  Becker  has 
shown  that  a  rise  of  1  F,  in  the  surrounding  tem[)eTatiire  ub<ler  ordi- 
nary circumstances  is  attended  w  ith  a  rise  of  one-twentieth  of  a  tlegiee 
of  the  body  temperature,  and  Turner  relates  the  residt  of  an  exjieri- 
nienton  board  one  of  our  men-of*war  in  the  China  Sea  when  the  tem- 
l>erature  of  the  fii'e-room  at  midnight  was  152  F.  (often  exceeded  in 
naval  and  i>assenger  steamships  of  to-day)  and  the  Ixnly  temperature 
was  98.4°  F. ,  pulse  09,  respirations  18.  After  remaining  i>erfectly  nuiet 
in  the  centre  of  the  fire-rcwm  for  forty -five  minutes^  the  body  tem- 
l>erature  liad  risen  to  103.6'"  F,,  the  pulsations  were  increased  to  iHt), 
and  the  respirati^ms  to  42,  when  nausea  compelle^l  the  medical  oflicer 
making  the  exi)eriment  to  leave  the  tire-room.  At  1  M)  a.m.,  the  txidy 
ti.^mperature  was  still  100.2'^  F.,  the  pulse  144,  and  respirations  3U. 
It  is  not,  therefore,  strange  that  heat-stroke  is  a  common  tHX'urnrnci- 
on  lK>ard  passenger  vessels  steaming  through  the  Bed  Sea  in  the 
months  of  August  and  Septemlier,  and  among  l)oth  i>as8engers  and 
emi>loycs  on  railroads  in  Hindnostjin,  Mr.  Planck,  sauitiiry  com- 
missioner of  Xorlhwest<*rn  India,  after  alhidiug  to  a  report  (June 
15tli,  lH*i9)»  that  five  Europeans  htul  died  fmm  heat-aiioplexy  in  one 
train  alone,  added:  ** There  is  a  limit  of  distress  beyond  which  no 
living  i'reature  can  g<»  unhurt,  and  that  liujit  is  reache<l  for  a  man  in 
a  train  running  against  a  hat  wind  or  running  through  a  hot  land 
even  with  the  wind/* 
Vol    in. -17 
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Symptoms. 

The  evidences  of  the  ill-effectw  of  heat  are  not  iuvarialile,  as  the 
qtmlifying  terms  exbaurttiou,  prustratioii,  syncope,  asph^^sTtia,  apo- 
plexy, and  fever,  variously  aijplietl  to  them,  indicate.  They  dif!Vr 
in  decree  and  in  the  orgjma  or  functions  primarily  or  prominently 
affected,  thene  beinK  dependent  ui»on  climate,  season,  ocenpation, 
and  prior  pIiVHical  eondititm.  The  hiundresH  overcome  by  lieat  in 
f>ne  of  our  own  citien,  the  stoker  crazed  by  h>ng  hourH  of  lal>or  in  the 
intenaely  heated  tire-room  of  a  [lassen^^er  steamer,  the  soldier  dropping 
from  the  ranks  on  a  march  under  an  Indian  aun  or  seized  while  asleep 
in  his  bunk  in  a  sweltiy  barrack  in  the  tropics,  and  the  prisoner  in  a 
crowiled  jaib  as  at  Jhani^,  present  very  different  indications  of  the 
disturbed  heat  mechanism,  ami  heart,  hiUK*^^  o^  eerebro-spinal  system 
will  each  be  regarded  by  different  obsen'ei*8  as  the  i>oint  of  original 
departure  from  health. 

The  characteristic  tyi>es  of  the  disi)rdered  condition  due  to  ex- 
cessive heat  are  those  exhibiting  symptoms  of  exhaustion,  cerebral 
and  puhnonary  congestion,  and  hyperpyrexia,  and  may  be  chissitied 
for  statistical  purposes  under  the  heads  of  (1)  Prosfntllo  thennnn^ 
heat-exhaustion,  heat  syncojie,  and  (2)  Febns  ihei^mica^  heat-apo- 
plexy, heat-asi»hyxia,  and  cases  which  are  distinctively  febrile. 

Heat-exhaustion  is  a  common  forru  in  temperate  latitudes,  and  its 
approach  is  indicated  by  gradually  developed  premonitory  syrap- 
tonis  of  dizziness,  headache,  drowsiness,  nausea,  and  faintuess,  with 
coLlness,  clamminess,  and  pallor  of  the  surface,  pujiils  normal  or 
dilated,  fre<pient,  feeble,  irregular  pulse,  sighing  respiration,  and 
later  complete  syncope,  fa'rminjiting  fatally  unless  ai-tive  medical  in- 
terferenc43  take  place,  in  which  case  i*ecovery  is  the  rule.  The  loss 
of  consciousness  is  never  so  complete  as  in  heat-stroke  pro|^M?r.  Iji 
midsummer  it  is  not  unusual  to  see  lalxtrers,  drivers,  and  others  who 
have  fallen  in  the  fit^el^ts,  and  who  if  judiciously  placed  in  the  8ha<ie 
nearby  and  treated  on  the  spot  are  soon  able  to  return  U^  their  homes. 

Heat-apoplexy  has  the  charactf^ristics  of  oriliuary  apoplectic  seiz- 
ures, for  which  it  may  Ije  mistaken:  Hushed  face,  injected  adnata?, 
full,  rapid  pulse,  visibly  bounding  carotid  and  t^^mporal  arteries,  and 
stertorous  respiraticm.  Often  there  is  no  pn^monition,  or  merely  lack 
of  sweating,  dizziness,  flashes  of  light  or  red  and  yellow  or  clouds 
before  the  eyes.  The  victim  falls  and  is  picked  up  unconscious,  and 
death,  if  it  be  not  sudden,  t)ccurs  after  a  brief  {>eriod  of  convulsions, 
coma,  or  asphyxia,  unless  averted  by  treatment  or  should  this  l>e  in- 
effectual.    Swift  found  among  00  cases  in  the  New  York  Hospital 
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that  as  a  rule  they  bad  l>een  saddeuly  seized  while  at  work  with  head- 
ache, sense  of  fulneaw  and  cijuireuaion  in  the  epigastrium,  occasionMlly 
oausea  and  vomitinK,  peneral  feeling  of  weakness^  e4*i)otually  in  the 
lower  extremities,  vertigo,  dimness  of  viwion,  and  insemjihility.  8iir- 
rounding  objects  appeared  of  a  uuiforra  color,  usually  Idue  or  |»urple, 
in  one  i-ed,  iu  one  green,  and  in  one  white.  Irritalnlity  of  the  hla^ldt^r, 
as  Longmore  also  states,  commonly  precetles  the  attack,  Woo*!  and 
others  note  a  peculiar  "mousey"  otlor  of  the  iKxly  and  discharges. 
Coplin  and  Bevau,  who  had  a  rare  opportunity  of  studying  cjises  as 
they  were  developetl  in  the  Franklin  Sugar  Relinery,  found  the  most 
constant  premonitory  symptom  and  the  one  of  which  moat  complaint 
was  made  to  be  "cram]),"  usually  referred  to  the  region  immediately 
below  tlie  ensiform  appendix,  not  infrequently  associated  with  si  mi- 
lar  pains  in  the  adves  of  the  legs,  occaSionaUy  in  the  back,  some- 
times also  in  the  hypogastrium,  less  commonly  in  the  thighs  and 
upper  extremities,  iind  with  it  difficulty  of  respiration  as  from  a 
weight  upon  the  chest,  and  sometimes  pain  in  the  splenic  and 
hepatic  regions. 

This  is  the  common  form  of  heat-stroke,  and  is  nosologically  the 
fiame,  the  difference  being  only  one  of  intensity,  with  thermic  fever — 
the  ardent  fever  of  East  India  writers,  which  is  characterized  from 
the  onset  by  the  excessively  high  tem[)erature  (U)o  -110  Fj,  hot 
burning  skin,  severe  headache,  pupils  contracted  to  pin-points,  thirst, 
full  hard  pulse,  nnd  dyspijit'a.  The  patient  suddenly  becomes  coma- 
tose and  diow  asphyxiated,  unless  very  active  treatment  V>e  i»rom[»tly 
applied-  It  is  a  common  occurrence  in  India  that  the  stert^irous 
breathing  or  ret<'hing  of  the  patient,  who  is  apparently  asUM^p  in  bf^d, 
first  attracts  the  attentirm  of  r(K»m-mates,  who  arouse  him  with  difh- 
cnlt^r  or  find  him,  if  conscious,  complaining  of  hea*lache,  thirst,  and 
excruciating  jmins  in  the  Inxly  and  extremities.  Lj  the  progress  of 
these  cases,  tlje  muscular  rigidity  often  amounts  to  oj)isthotonc3S,  so 
great  that  the  body  can  l>e  lifted  by  the  heels  and  heail.  Sometimes 
it  is  intermittent  with  clonic  spasms.  Usually  the  sidiincters  ndax^ 
the  mere  introdurtion  of  the  thermometer  int«»  the  ri'ctum  provokin 
watery  dejecta. 

SurgiMin-Major  Hume,  whf»s«  -Diseases  of  Tro[iical  Climat*'s"  is 
tlie  result  of  twenty  years'  contiuurms  intertropical  service,  makes 
three  varieties  of  insolatio:  1,  Cerebro-^pinal  or  meningeal,  with  pre- 
mf>nitory  hv  s  of  ardent,  stinging  heat  of  skin,  great  thii-st,., 

giildiuesH,  ri  >n  of  eyes,  nai]H4*-a,  and  fri^pient  desire  t«^  mictu*^ 

rate.  *  Headache  is  not  very  commoD,  but  the  patient  may  fall  into 
a  state  of  wild  1  r    '  unfavomble  .symptom) :  adispositioi 
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lie  falls  insensible;  his  breathinf^  beeomeH  stertorous  and  heavy ;  con- 
juuctiva  piiiky  and  eongeHted ;  the  heart  tremulous ;  pulse  compressi- 
ble and  feeble;  autl  romiilaion  and  death  fnnti  Jis[>liyxia  or  a|K)plexy 
ensues  when  eoma  jtrecedes  it"  (Maeleiui).  Dr.  ]VI<>roljea<l  considera 
the  followiug  as  premonitory  symptoms  of  this  form  of  disease: 
Headacbe  more  or  less  severe,  delirium,  tiudiaiey  to  tlrowsiness,  flush- 
ing nf  the  face;  a  hot,  dry  skin;  au  ac'ct4erated,  full,  easily  com- 
pressed and  jerking  piilse;  great  thirst;  scanty,  high-colored  urine, 
and  fretjUi^nt  desire  to  micturate.  When  the  disease  has  fairly  set  in, 
the  drowsiness  increases,  i»upil8  contract,  heart's  action  is  tumultu- 
ous; pulse  very  small  and  eiisily  compressed,  skin  hot  and  pungent, 
muscles  undergo  convulsive  twitchiugs,  resfaration  hurrieil  and  o^)- 
pressed.  2.  VnviHnr ;  with  no  niarkt^d  i)remouitory  symptoms;  the 
person  falls  as  if  by  a  8hoi.'k  of  lightuiug,  becomes  extremely  weak, 
and  expires  frcun  failure  of  the  heart's  action,  or  death  by  syncope. 
Boijietimes,  however,  according  to  Morehead,  the  effects  are  not  so 
rapid;  severe  headache  is  accompanied  with  dimness  of  sight,  faint- 
ness  and  great  in-ostration,  drowsinens  witli  jjujiils  dilated,  a  constric- 
tion of  the  chest,  sense  of  epigastric  sinking,  nausea,  sometimes  vom- 
iting; skin  cold  and  clammy;  lijis  pale;  pulse  feeble  and  slow;  the 
patient  gradually  recovering  or  sinking  rajudly  and  dying  with  con- 
vulsitms.  H.  Pnhmnianj  Apojikjrfj;  the  patient  Innng  ]»ii*kt"d  ui>  ap- 
parently drunk,  lying  in  the  sun,  in  a  state  of  coma;  pupils  dilated 
and  face  tlushed;  death  taking  place  "by  coma  and  by  syncope— and 
causing  it  to  l)e  regardtMl  1\v  some  writers  as  the  uiijct'd  rarkfif/' 

Pirrie,  a  campaigner  in  Central  India  in  the  summer  of  1858,  also 
found  among  the  many  cases  of  sun-stroke  which  came  nn«ler  his  nb- 
servation,  three  dilTerent  forms  of  attack:  1st,  The  speedily  fatal  form 
with  only  a  momentary  if  any  premonitory  warning,  the  victim  fall- 
ing insensible  and  unc<mscious  of  all  outward  impressions,  making  a 
few  hurried  gasping  respirations  and  instantly  expiring.  These  were 
cases  cx!curriug  during  direct  ext>ofiure  fc«i  the  rays  t»f  the  sun,  the 
redness  an<l  heat  of  the  surfttce  of  the  bruly,  the  complete  unconscious- 
ness and  gasping  resi)iration  l>eing  the  striking  features,  2d,  The 
sufferer  had  an  unusual  and  severe  headache,  iliatressing  sense  of 
biirsting  and  burning  in  the  eyes,  iiccompanied  with  gitldine^ss  and 
confusion  of  vision;  a  most  overpowering  sensation  of  constriction  in 
the  chest,  with  greatly  oppn^^sed  respiration;  great  heat  of  the  sur- 
face of  the  bod.v  ;  a  dark  red,  nlmf>st  liviil,  color  of  the  skin;  juid  an 
alarming  sense  of  general  of>pressiou  and  exhaustic^n.  Th«^  chief 
suffering  was  apparently  in  the  chest,  and  patients  comfilained  most 
of  the  symptoms  referable  to  the  resjiiratory  apparatus  and  descrilied 
them   as   almost  insupportable.      If  [iroper  means   were   instantly 


adopt^^d,  conscioaaness  might  not  \y^  lost  anil  the  patient  would  soon 
be  left  to  all  Jipiiearauce  comparatively  well;  or  the  symptoms  mi^ht 
increase  in  tievertty  and  merKe  into  tht^  third  form  in  whicli  inH^nsi- 
bility  siiiM^rvened  uptm  the  dvHpmea  and  debility.  The  fmtiout,  if 
seen  early,  was  found  in  a  state  of  extreme  prostration  and  aflect^^d 
with  convulsions,  vomiting,  burning  h4it  skin,  very  contracted  pupils, 
excessively  Huft'used  conjunctivie,  and  ra|iid  feeble  pulse.  lu  miiiiy 
cases  shortly  after  seizure,  priapism  and  srmiual  emission  m-curred. 
After  a  longer  or  shorter  time,  the  pupila  contracted  till  almost  olv 
likTated,  the  respiration  liecame  slower  and  stertorous,  convulsiom^ 
and  vomiting  cejised,  and  the  sufferer  lay  motionless  and  in  a  stjite 
of  low  muttering  delirium.  The  skin  retained  its  burning  heiit  but 
U^canje  clammy ;  the  sphinct>ei*H  relaxed,  tlie  rapid  feeble  pulse  Ixv 
c^imo  more  and  nj<»re  weak,  and  at  last  the  patient  died. 

Among  Fren<'h  autljors,  Yalliu  considers  that  all  c.:ises  of  insola- 
tion may  be  included  within  two  classes,  corresponding  to  what  have 
btH3n  ilescrilxHl  as  the  sthenic  and  a>tthenic  ft)rms :  the  first  Oisphyxial) 
in  which,  after  rapid  univei^il  heating,  the  temixTature  of  the  blcKnl 
rises  to  4r*"  C.  (Ib'i^  F.)  and  «lnath  occurs,  after  con\iilsi<ms,  by 
ooognUtion  of  the  loft  ventricle  and  distention  of  the  venous  system ; 
the  seooml  (syncopal)  whert*  th<'  heating  is  slower  and  directed  espe- 
cially upfui  the  nervous  centres,  the  ttnn[ierature  of  the  bhx)d  not 
Wing  greatls  alFccted  and  death  resulting  from  disturbance  <if  inner- 
vation and  conse<juent  arrest  of  the  heart's  action  as  after  excitation 
of  the  pneumog»istri<!  ni>rve. 

Lacassague,  Bid  I,  Dony,  and  others  consider  coup  deso^etl  (nnn- 
stroke)  as  essentially  distinct  from  rimp  ih-  rhaUnr  (heat-stroke),  there 
being  in  the  latter  an  enormous  and  rapitl  rise  of  the  temj^erature  of 
the  whcde  IxHly,  often  brustpiely  fatjil,  but  geuendly  with  prodromes 
such  as  nervoua  erethism,  vertigo,  photophobia,  c4>ntractiou  of  the 
pupils,  nanse^ji,  vomiting,  weight  at  the  [lit  of  the  stomiwh,  somno- 
lence, antlcoma;  while  in  rr>i(^>(/f«»^W/ the  action  of  the  heat  is  exert<*d 
on  the  p<»int  on  which  th**  sun's  i-ays  imjiiuge— the  cranium  and 
brain,  the  effect  being  on  the  nervous  centres  only,  with  no  con- 
sitlerable  elevation  of  iemiMTature  as  in  lymp  (It  chitl4'Jtr,  They  divide 
cases  into  asjihyxial,  syncopal,  and  mixed  forms.  Hestres  says  nmp 
tie  rhtiftHr  is  the  nssult  of  the  iH?niicious  influ«^nco  of  an  intense  heat, 
natural  or  artificial,  acting  on  the  whole  organism. 

Hjigiiet  classifies  the  casualties,  which  have  a  thermic  origin,  as 
(1>  c\>np  tif  tifiU'if  nr^njfhhnr  mlairt\  a  simple  ha^al  acci*lent  due  to  the 
action  of  the  sun's  rays  on  the  exposed  parts  of  the  l>ody,  aa  the  face, 
m^<'k.  eh*«*t,  back,  and  arms  of  lighteruK'n  and  others,  anil  include 
with  these  caaea  of  what  he  calls  **  co^p  dc  soUil  (lectriquef"  oocarring 
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QD  board  ship  as  well  as  on  sliom  among  perecms  exposed  to  the 
action  of  the  chemicjil  rays  of  intense  eledric  light ;  (2)  insohtion^  a 
gfUTe  affection  resulting  from  the  action  of  the  snn  on  the  nerrons 
centres,  characterized  in  its  mildest  form  by  cerebral  congestion,  and 
in  tlje  severe  form,  scarcely  seen  ontside  <if  hot  cUniutes,  by  menin- 
gitis and  encephalitis ;  <3)  coup  de  chaleur  or  ** a^phtfxie  foudttj^aHte 
ffur  In  chaieut%'  heat-apoplexy,  which  although  observed  more  fre- 
quently in  climates  of  high  temiierature,  is  still  common  enough  in 
our  temperate  climates  when  the  thermic  metin  is  exceede<l ;  (4)  (henfu>- 
hliiome,  a  hybrid  condition  resulting  from  the  asjjociation  of  tlie  two 
elements  of  morbid  causation,  solar  radiation  and  hyperthermia,  act* 
in^;  together  on  the  iridi\iduAl,  which  holds  an  intermediate  place  be- 
tween Ittsofah'oft  and  roap  de  rhahiu\  its  signs  jiartaking  at  times  of 
one  or  of  the  other. 

The  German  writer  Jacubasch  classes  the  accidents  from  heat 
under  three  chief  heads :  L  Santa ustich  {coup  de  soleil— snn-stroke), 
tlie  sthenic  insolation  of  Obemier  and  Vallin,  due  to  the  direct  action 
of  the  sun  on  the  body  at  rest  when  the  temperature  may  reach  45'* 
to4<>"C.  1115-115^  F.|;  2.  Wfz6vhhi*j  (coup  dechauffement— heat- 
stroke), protluced  by  physical  activity  under  temi)eratures  below  that 
of  the  lx>dy,  8om*:*time8  not  greater  than  30  C.  {S(\^  F.),  the  form 
eciramordy  seen  in  temi)erato  climates  among  maivhing  troops;  3, 
WcirtnescMag  (coup  de  chaleur — thermic  fever) ,  the  true  heat-stroke 
of  tlie  trciiiics^  r«*8ulting  from  the  accumulalirai  of  htvit  in  the  liuman 
economy  in  consecpience  f»f  the  high  atiuosplipric  teniperntnre  without 
direct  exposure  to  the  sun  or  muscular  activity. 

StniriifK'll  omits  any  mention  of  sun-stroke,  which,  like  yellow 
fever  and  dengue,  is  almost  unknown  in  Germany,  but  Shattuck,  in 
his  American  edition  of  the  former's  **  Text-Book  of  Medicine/'  recog- 
nizes three  leading  forms  of  attack,  to  wit:  (I)  heat  prostratitm,  de- 
noted by  faiutiiess,  syncoiKj,  niiiisea,  vomiting,  marked  iruiscular  and 
genenil  weiikness;  surface  of  body  cool;  pnlst?  nipid  and  feobhs  trau- 
Hif^nt  iiisHnHibility ;  death  from  syncope;  (2)  cases  of  respiratory  as 
well  as  circulate »ry  failure  ilue  tci  exliaustion  of  the  nerve  centi'es  of 
respiration  and  circulation.  **  l^n<ler  thia  head  come  cases  of  true 
Hun-Htroke,  patieiiti  wlio  suddenly  lose  consciousness  while  exposed 
\a\  the  sun.  Tlie  skin  is  cold  and  the  pulse  feeble;**  (3)  cases  where 
the  striking  clwiracteristic  is  the  great  increase  in  the  temi)erature— 
fhiTmic  fever — with  the  seijuence  of  symptoms  commonly  ascribed  to 
this  condition-  death  ]>eing  due  to  apna*a  and  asthenia  combined* 

Am*)ng  American  authorities,  Flint  states:  "The  terms  insolation 
and  sun-stroke  are  apjilied  to  an  affection,  or  perhaps  more  pro|>erly, 
diffeix^ut  affections,  occ44sioued,  not  exclusively  by  exposure  to  the 
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suii*8  mys,  as  the  terms  signify,  but  by  tlie  acrtiou  of  grent  bent  com- 
biDed  generally  with  other  causative  circumwtances.  In  a  cert^iiu 
proixjrtion  of  these  cases,  the  morbid  condition »  as  judged  by  the 
symptoms,  is  expressed  by  the  term  exhaustion;  the  vital  ix*wei"s  ai^e 
prostrated,  the  forces  carrying  on  the  circulation  give  way,  and  death 
takes  place  by  8yuco[)e,  In  another  class  of  cases,  the  affection  ap- 
j>areutly  is  similar  to  congestive  ai>oplexy.  In  still  another  class  of 
caseB  the  symptoms  show  a  combination  of  ui»oplexv  and  exhaustion 
— these  probably  constituting  the  majority  of  the  castas  of  so-called 
insohition  or  8un-9tr<»ke,  In  other  ciises  the  contliti«»n  is  referable  to 
the  abnormally  high  tfMni>eniturG  »if  tlie  bloo<l." 

Wood,  ill  his  admirable  Boylston  Prize  Essay,  says:  ** There  can 
be  no  doubt  tliat  under  the  name  c »f  sun-stroke  or  coup  de  soleil  sud- 
den ciises  of  severe  illness  of  very  different  natuiv^s  have  been  dc>- 
scriljeil  hy  authors.  Such  of  these  ca^ee  as  have  really  been  de- 
t»endent  upon  exposure  to  excessivu  heat  eati  be  claHsitied  under  two, 
or  i>erhaps  three,  heads,  to  which  the  namefl  of  arttfc  memngitis  or 
pftn'fiUtH,  heat  ej-hanstlou^  and  Iht^nulr  freer  or  tnte  stin-»trokt'  may  be 
ttl»plied  as  more  or  less  expressive  of  the  pathological  condition  ex- 
isting." The  iirst  class,  iu*ute  meningitis  or  phn*niti«,  due  to  ex|M>- 
sure  to  the  sun  and  the  direct  action  of  its  rays  upon  the  head,  he 
eonsidera  a  theoretical  class^  having  nev<'r  seen  or  rt^Jid  an  uue<juiviH 
cjil  record  of  such  a  case.  The  second,  or  simple  exhaustion,  due  to 
excessive  lab«ir  in  a  heated  atni(>H])here,  d»H>s  not  differ  in  its  pathol- 
ogy or  symi>t<jms  from  other  forms  of  acute  exhaustion,  and  ought 
not  therefore  to  Xnt  confounded  with  true  sun-str<ike. 

To  Ik?  precisely  accurate,  tlie  ex|>ression  efficttfH  (yiforiM  should  be 
used  to  include  all  forms  of  disjd)ility  from  heat,  the^e  being  chissi- 
fied  under  the  two  heads  of  prosttuftio  thewiu^if  heat-exhaustion,  and 
fehriH  thennin^^  heat-a[>oplexy,  heat-iisphyxia,  the  true  heat-stroke 
of  Dr.  Wood ;  but  the  term  he4it-stroke  has  come  to  be  in  such  gen- 
eral nso  as  synonymous  with  effe<'tu8  cak^ris,  that  it  may  conve- 
niently, and  without  very  great  improjiriety,  continue  to  be  useil  as 
inclusive  t»f  cJi-ses  of  exhaustion  and  syncof>e  as  of  byporpyrexia  and 
its  resulta. 

I  ap|>end  concise  al)Stnu*ts  of  typical  ciises  rf^|>orted  by  our  own 
hospital  physicians  and  by  memlwrs  of  the  East  India  medical  ser- 
vice as  giving  a  better  understanding  t»f  these  conditions  than  the 
mere  collective  enumeration  of  discomiected  8ympt4imH. 

Exemplifying  the  class  of  heat-exhaustion  ^prostratio  thermica) 
Dr.  Wootl  states  ihixi  at  one  o*cUx*k  of  a  hot  July  afternoon,  s  man» 
alxmt  fifty  yrars  of  age.  of  fi^ble  physiquo.  miis  brought  int<»  his 
u^ce  in  a  semi-unconsciooa  syncopal  condition,  witii  a  \eTy  rapid 
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fluttering  pulse,  cool,  damp  skin  and  pallid  face,  who,  after  rallying, 
said  lie  had  been  feeling  exceedingly  weak  and  ill  for  several  days. 
The  recumbent  jKJsition  and  free  administration  of  Krandy  caused  the 
pulse  to  become  steadier  and  slower,  and  after  half  an  hour  he  was 
able  to  walk  with  assistance  to  a  carriage. 

The  senior  Professor  Pepper  in  1851  rei)orted  to  the  College  of 
Physicians  of  Philadelphia  cei-tain  cases  of  sun-stroke,  in  which  the 
surface  during  life  was  cool  and  in  which  he  found  on  i>o8t-moi*tem 
examination  the  heart  very  much  softened  and  relaxed,  and  which 
Condie,  at  the  time,  clearly  demonstrated  to  be  simi^ly  cases  of  ex- 
haustion. 

Katzenbach  reports  the  case  of  a  merchant,  aged  thirty-nine,  of 
abstemious  habits,  who  had  been  closely  occupied  with  business  dur- 
ing an  unusually  hot  July,  and  who,  after  suflferiug  with  pain  at  the 
top  of  the  head,  went  to  the  seashore,  and  on  August  3d,  complaining 
that  his  head  felt  hot,  entered  the  surf,  wearing  his  hat  for  protection 
from  the  sun.  After  fifteen  minutes,  he  came  out  without  feeling 
fatigued,  and  with  no  other  premonition  than  sharp,  darting  pains  in 
the  head,  vomited  and  fell  insensible.  When  seen  his  surface  was 
pale  and  cool,  respiration  slow  and  shallow,  pupils  of  moderate  size, 
]mlse  very  feeble  and  flickering,  and  axillary  temperature  97°  F. 
Consciousness  returned  after  hypodermic  administration  of  brandy 
and  atropine — the  temperature  ranged  from  normal  to  99.5",  the  pulse 
became  fuller,  beating  from  72  to  88— the  headache,  intolerance  of 
light,  and  visual  disturbances  i)ersisting  for  some  time. 

The  gi'adual  development  of  the  symptoms,  the  iuconi]ih^to  loss  of 
consciousness,  the  cold,  clammy  skin  and  subnormal  tomjierature 
which  characterize  heat-exhaustion  sufficiently  distiuguish  it  from 
true  heat-stroke,  in  which  the  onset  is  sudden,  the  unconsciousness 
profound,  the  skin  burning  hot,  and  the  temperature  alarmingly 
high — the  thermometer  in  the  rectum  indicating  in  severe  cases  109° 
to  118^  F. 

The  following  series  of  cases  repoi-ted  by  Dr.  Townsend,  house 
physician  of  the  New  York  Hospital,  in  the  Mvdical  Record  of  August 
21st,  1881),  is  typical  of  the  latter  condition: 

(1)  Irish  hostler,  fet.  45;  overheated  while  working  in  the  sun;  10 
A.M.,  May  27th,  drank  freely  of  ice-water;  a  few  minutes  later  was 
brought  to  hospital  unconscious ;  breathing  stertorous,  with  loud  mu- 
cous rattling  in  trachea ;  conjunctiva  injected ;  pupils  finely  contracted ; 
skin  intensely  hot;  pulse  158,  full  and  strong;  respiration  80;  rectal 
temperature  110°  F.  Two  hours  after  treatment  by  ice-ca]»  and  cold 
bath,  the  tem])erature  fell  to  103°  F. ;  patient  still  unconscious,  moan- 
ing loudly,  grinding  teeth,  severe  clonic  sj)asm  of  both  arms.  After 
alternate  rise  and  fall  of  temperature,  the  heart  previously  strong, 
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began  to  fail,  crclema  of  both  k^j^s  (x;curred,  and  at  7  p.m.  lie  died. 
Tei«i>erature  1*U.7  . 

(2)  Irish  bookbinder,  female,  apt.  27,  poorly  nourished,  suffered  for 
yeaiti  witli  .snlt.'uute  rheumatisiii,  worked  iu  badly  ventilatcni  apart- 
ment, for  two  dnys  lm  no  plained  of  severe  headache,  nau.sea  and  weak- 
ness; May  27th,  while  at  work  seized  with  j>rec'ordial  distrens  and 
fnintness,  nlili^Mii^  her  to  quit  work;  half-hour  later,  vonnt<Ml  freely 
and  fell  uucr^uHoious;  4:10  J'.m.  admitted  to  hospital]  fully  eoiiiatf>Be, 
liftviuK  automatic  movement**  uf  left  arm,  ^qiutlin^  of  teetJi;  conjuuc- 
tivie  suii'used,  pupiU  tirtuly  contracted  and  insensitive  to  light;  puke 
14*5,  temi)erature  109"  F.,  respiration  38,  lalK)red  and  noisy;  re- 
maine<l  mvconacioiiH  three  days,  with  continued  fever;  temi>emtnre 
101^-10*2'  F;  ^reat  reatlessnesn.  On  recovery  complained  of  extreme 
weakness;  almost  a  week  before  she  could  sit  up;  de8<|uainatiou  of 
entire  surface. 

(3)  Irish  lalnm^r,  aged  40;  June  18th,  while  exposed  t<^  the  sun 
complained  of  feeling  badly  and  at  4  p.m.  fell  iincou8ciou.s;  ailmitted  to 
hospital  comatose,  cuuvulsive  twitchings  of  left  side  of  face  nud  binly  ; 
conjunctivjp  injected,  pupils  contracted;  jmlse  1H4.  temjit^rature 
106.8\  respirations  24.  After  treatment  by  wet  pack,  at  7 :  80  imi.  pulse 
fell  tf>  90.H  ,  spjisnis  gradually  ceiising;  9  P.M.  stupor  still  coniinuetl 
and  attempt  t<i  rouse  him  excited  severe  tonic  spcisnu  lind»8  remaining 
fise<l  for  three  minutes,  breathing  shallow,  pulse  lost  at  wrist.  10 
P.M.  a  general  tremor  lasting  ten  minutes  occurred,  follc>wed  by  return 
of  consciousness.  With  fall  of  temi>erature,  improvement  jirogressed, 
great  weakness  Ijeing  the  only  comiJjiint;  discharged  Jifter  a  week's 
illness. 

(4)  Irish  lal>oT©r,  aged  56,  a  strong,  well-built  man,  while  exposed 
to  the  sun  June  Soth,  at  2:50  p.m.,  suddenly  l>ecnme  weak  and  fell  un- 
conscious ;  admitted  to  ho8])ital  ct>mato8e,  breathing  rapidly,  face  and 
whole  ImkIv  cyauo.sed,  conjunctiva'  injected,  pupils  eontracteil,  pidse 
158,  temf»erature  110  F.,  respiration  40;  in  fifty  minutes  after  cold 
Ikatli,  tem]»erature  fell  to  102.4  ,  pulse  ran  up  to  180,  very  feeble,  ex- 
tremities cold;  and  at  4:b">  P.M,  temperature  had  fallen  to  98.9'  and 
he  liecamo  very  restless:  slight  twitchings  of  the  facial  muscles  and 
grinding  of  teeth,  pati«^nt  gnvaned  lomlly;  soon  after  this  a  gent  ml 
tonic  convnUsion  foil  owed,  head  drawn  forcilily  backward,  jaw  clench+d 
and  extnniuties  rigiclly  e\t+^nde4l,  folhnved  by  raj  ad  succession  i»f 
clonic  spasms  every  eight  or  ten  minutes;  at  G:30  p.m.  pulse  144,  tem- 
f>€*rature  10.'i.8";  respiration;^);  wet  jmck  reapf>lied  and  at  10p.m. 
t*»mj>erat!in>  was  101  .H  ;  convulsions  less  severe  and  consciousness  re- 
turned ;  at  1  A.M.  the  follow  ing  day  he  was  again  fully  comatose  w  itli  a 
ti'mp<'ratun>of  103  and  r**tnnj  of  t<»uico-<*lonic  convulsions;  after  alter- 
nations of  rise  of  temiH?mture  to  IDT)  witliout  convidsions,  at  4  A.M. 
of  the  27th  li<X'an)e  ronsci<»us  and  began  to  ri'cover,  but  for  t*»n  days 
had  to  !>»'  fi»d,  lieing  unabli*  to  use  his  arms,  and  did  not  sit  up  for  thnx* 

eeks,  lK*coming  emaciat<Hl,  weak,  and  ha«l  severe  headache  and  diss- 
iEin#*.Hs  for  a  mouth. 

t5)  A  GeiTuan  laborer,  ret.  42,  who  bad  been  drinking  heavily  all 
day,  was  found  at  /»  p.m..  June  27th,  in  his  ri>om  unconscious;  ml- 
mitt<Hl  to  ht>H]»ita]  comatose;  pupils  conlractiHl;  puhie  144;  tempera- 
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tare  108.6°  F, ;  respiration  38,  loud,  stertorous.  Respiration  ceased 
uiMjQ  imiuerHion  in  bath  of  75  F.  but  in  ji  few  minates  was  artifi- 
cially rt^.stored;  temperature  fell  to  lUo\  but  at  6:40  p.m.  the  man 
dieil  of  failure  of  heart's  action. 

(6)  An  Aiuericau  laborer,  let.  22.  admitted  8:05  p.m,  June  28th, 
tmcouseious,  breathing  8tert4:»rou8ly  witli  loud  rattling  in  trachea,  face 
and  body  cyanosed;  profuse  frothy  mucun  issued  from  n<>se  and 
mouth;  extremities  c^^ltl;  rectal  temperature  108  F. ;  no  railitd  pulse; 
intense  pulmonary  con^^estion,  oedema;  i\it*  heart  did  not  rewpuud 
to  large  cold-watii-r  eneniata  and  by  ptHleruiic  injections  of  bi-aiidy  jtnd 
di^italin,  but  the  tem[>erature  fell  in  forty  minut<^s  to  lOo.H  ;  ten 
minutes  later  after  clonic  convulsions,  marked  opisthotonos,  ami  in- 
voluntary ejection  of  contenha  of  bowels  and  stonjach,  he  die<l. 

(7)  Irish  waiter,  aged  40,  who  was  required  to  remain  nearly  all 
day  in  a  kitchen  where  the  thermometer  stood  at  100-101 ",  after  hav- 
ing complnined  for  two  or  three  days  of  heatlache,  dizzin«^s,  and  pros- 
tration, ft*ll  unc(mscious  on  June  ^MMh  at  8:30  p.m.  ;  temperature  107  " 
F. ;  wrap|>ed  in  wet  sheet,  rubl>ed  with  ice  and  sent  tt>  hosi>ital;  ivd- 
mitted  comatose,  pupils  contracted,  breathing  stertorous;  ,*it  U:*^l 
P.M.  i>ulse  144,  temperature  102.4%  resi>imtion  30;  placed  in  l»ed  and 
immetUately  Iwgan  t<>  have  con^'ulsive  twitcliings  of  the  upj)erextremi- 
tieSy  which  grew  severe  and  w^ere  accomjmnied  by  loud  moaning  and 
grinding  of  the  teeth;  11  p*m,  recovered  consciousness,  complained  of 
great  weakness,  but  in  three  days  was  able  to  be  discharged. 

(8)  An  American  porter,  fet.  30,  after  working  hard  all  the  moniing 
of  July  l*2th  in  the  sun,  walked  a  short  distiince,  comj)lainiug  of  diz- 
ziness, confusion  of  ideas,  and  weakness  and  fell  unconscious;  ad- 
mitted *J:30  P.M..  coraat4»se,  clonic  si>asms  of  the  whole  Ixxly;  face 
pale;  eyes  suffused;  pupils  contracted;  pulse  140,  temperature  108.2 
F.,  respiratii>n  !iS;  iifter  two  hours  in  the  cold  hiith.  temj>erature  fell 
to  lOl',  and  half  an  h<iur  later  spjisms  ceased,  and  consciousness  i-e* 
turned;  four  days  later  there  w^as  desquamation  of  cuticle  i>f  chest 
and  abdomen ;  discharged  a  week  after  admission. 

(9)  An  American  car|>enter,  aged  45 ;  was  seen  U^  fall  in  the  street  at 
3  P.M.  on  July  14th;  admitted  to  hospital  5  p.m.,  comatose,  breathing 
atertorously,  skin  intensely  hot,  indse  very  rapid,  terii]>«^rature  109 
F,,  respiration  35;  signs  of  (ndenia  of  lungs  ap]>eared ;  temperature, 
after  falling  under  ice  cap  and  cold  bath  to  1(KH\  rose  to  110,2''  at  6 
P.M. ;  after  reapplication  of  ice  jiack,  t<*mi)erature  102.2  ;  7  p.m.  still 
comatose,  respiration  lt»ud;  tonic  rigidity  of  lioth  arms  and  musclea 
of  neck,  drawing  head  far  back;  7:[i(J  p.m.  temperatuj'e fell  bo  normal, 
pulse  l)ecame  lost,  patient  sank  into  a  state  of  collapse  and  died  at 
0:  lo  P.M.  with  a  ttimpemture  of  103.4". 


The  alxive  series  of  cases  admirably  represents  the  general  char- 
acter of  the  severer  form  of  heat-stroke  as  seen  in  the  summer  season 
of  our  climate,  us  well  as  the  various  differences  in  degree  and  se- 
quence of  symptoms  due  to  nationality,  age,  temperament,  occupa- 
tion and  ex|)Osure.  and  may  l>e  appropriately  sup{>lemented  by  the 
following  from  another  hospital  and  in  another  year,  as  reported  by 
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Dr,  Freeman  of  the  Presbyterian  Hospital,  in  the  issue  of  the  Mrdt' 
ail  Hetxml  of  New  York  of  November  24th,  1883. 

(lOy  An  unknown  lab^^rer  proBtrated  by  heat  was  brought  to  tlie 
hosiiital  at  11  a.m.,  June  VM\\,  unconscious,  face  pallid,  eyes  turned 
up,  pupils  etjutnu'ted  and  insensible,  imperceptible  radial  pulse,  rec- 
it\\  temi)erature  IKi'  F.,  respiration  28,  very  shallow;  after  thirty 
minutes*  application  of  wet  sheets  and  ice  to  the  head,  a  very  Uiready 
pulse  of  1H8  could  be  felt  at  wrist  and  in  an  hour  the  tempierature  fell 
Xa\  KHj".  At  1  P.M.  it  had  fallen  to  103.5',  pulse  155,  respinition  28; 
the  man  vomited  and  had  a  loose  fecal  passage ;  at  1 :  30  temixrature 
ih^.'j,  pupils  alternati'ly  ct>ntracted  and  widely  dilated;  slight  c<tn- 
\'ulsive  movements  I>egan  to  ap])ear  in  bcitjj  upi^er  and  lower  extremi- 
ties and  occasional  loud  inarticuhite  nounds  uttered;  |>ulse  grew^ 
weaker;  jmpils  lUhitcd  widely;  convulsitins  increased  in  severity;  4 
F,M.  tem|>erature  mse  to  104  and,  notwithstanding  cold  applications, 
to  100  and  then  fell  to  103"^ — violent  tonic  and  clonic  spasms  ix> 
curred  every  few  seconds;  finally  [vulse  disappeared,  face  Ix^came 
cyanosed,  and  death  occurred  at  <>  P.M.  in  a  violent  convulsion. 

(11)  Iri«h  laborer,  jet.  20;  admitted  5: t^O  P.M.,  June  7th,  uncon- 
scious, having  general  con\Tilsions  and  frequent  vomiting;  pupils 
contracted;  ]»ulse  ir>r>,  feelde;  iv8[uration  3^;  temperature  1011  F., 
rising  notwithstanding  ice-cap  and  ice-water  to  surface  to  109.5'  — 
falling  in  an  hour  to  1<Mj.3\  when  convulsions  ceased,  and  forty  nun- 
utes  later  to  101  \  An  hour  later  it  had  risen  to  10<».8  and  after 
renewal  of  cold-water  treatment  and  hypodermic  administration  of 
whiskey  fell  to  101.2  ,  vhtn  he  Wgan  to  improve  with  return  of  con- 
sciousness ;  vertigo  persisted  for  two  weeks. 

(12)  Irish  laborer,  age<l  fifJ,  admitted  12:50  P.M.  on  July  ITtli,  un- 
conscious, pulse  128,  full,  soft;  respiration  28,  stertorims;  rectal  tem- 
perature 100  F.  In  tifty  minutes,  temperature  was  reduced  by  cohl 
ap]»lications  to  101  F. ;  soon  after  slight  twitcliings  were  noticed  in 
iKtth  upi>er  and  lower  extremities,  and  he  l)egan  to  groan  hnully  with 
c»ach  respiration;  vomiting  occurred  and  temperature  rose  U\  102.2  ; 
four  hours  hiter  the  man  lw*came  conscious ;  no  further  rise  of  tem- 
piirature  occun*ed,  but  intellect  was  considerablv  impaired;  on  secoml 
day  diarrhcea  set  in  and  delirium  came  on  at  night  and  tlie  next  day 
was  violent,  the  ]»atient  re<iuiriug  restraint;  after  this  he  slowly  im- 
proved and  by  August  1st  had  completely  nHH»vere<l. 

Dr.  Richards  reports  5  cases  treat«*d  at  the  Rhode  Island  Hosj^ital 
in  July,  1H87,  occurring  among  laltorers  (Itidiaus),  who  wci*e  all 
found  unconscious,  with  contracted  pupils,  very  rapid  feeble  jnilse, 
breathing  stertorously  and  having  I'ectal  tempenitures  ranging  from 
108.5''  to  110  —of  whom  one  died  in  fifte^^u  nunutes,  one  in  a  few 
hours,  and  a  third  not  until  after  eight  days,  wlnose  temi>erature  at 
seiicure  was  108,5  '  and  at  death  10*i.8  .  The  two  who  '— v^i^^l  \^xi\ 
a  temi^erature  of  100  . 

Dr,  F,  A.  Packard  rei>orts  31  cas*>s  of  hd)orers,  bakers,  street- 
pavers,  sugar-reJdners,  and  1,  a  waiter  iu  a  comfortable  club,  who 
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were  brought  to  ihe  Pennsylvania  Hospitiil,  in  the  summer  of  1887, 
l»rostrated  by  beat,  of  whom  12  died,  1  having  had  a  temperature  of 
1()8^  2  of  im%  1  nf  im.2\  Ti  of  110^  1  of  lll^  ami  1  of  lVl\  Of  the 
lU  recoveries,  1  lind  a  ttfiiiperatiire  of  lOU  ,  1  of  Jill  ,  1  of  10*2  \  2  of 
103.4%  1  of  105%  4  of  UXV%  1  of  liNi,2\  1  of  105.4%  3  of  108',  1  of 
108/2%  2  of  Km  '  aud  1  of  110  —or  i:4  nf  ami  aU.vp  lfMV\*  The  pupils 
were  contiac-tf-d  iu  24,  normal  iu  5,  Bhi^gi^h  iu  1,  and  dihited  in  1. 
When  contracted,  there  wiis  also  uneousi-ionsuess,  with  tem|>erature 
above  IW  .  CtuivulKiouH  occurred  in  but  (I  cases;  they  were  never 
e|>ileptifonii,  but  usually  Umic  contiaetiou  alternating  with  clonic 
spasms.  The  case  of  dilat*^d  pui>il»  occurred  in  an  Englishman,  a 
chu'k,  whose  intemperate  haliits  had  reduced  him  in  the  position  of  a 
hiborcr.  Wlieu  seen  lie  had  a  reetixl  tempeniture  of  110 ',  was  un- 
conscious, breathing  steitc^rous,  with  pupils  dilated  and  erpml,  but 
which  two  days  later  ])ecarae  coutract<Hl.  The  iSwiss  clerk  fell  uueou- 
Bcious  while  waiting  at  a  elul>-rooni  tilde  at  9 :4o  P.M.  aud  was  picked 
up  pulseless,  breathing  stertorously,  pupils  contracted,  livid,  blotehy 
facial  appearance,  and  liaving  a  typical  mousey  odor.  There  was  a 
piofuae  seini-liquid  bowel  movement.  The  temi^erature  was  11*2% 
which  was  reduced  by  ice-bath  iu  forty -live  minutes  t<:>  101 "",  but  rose 
again  to  lOV)"  at  4  a.m.,  when  lie  Huccundied. 

In  a  clinical  lecture  delivered  by  Dr.  Wood  at  the  Hospital  of  the 
University  of  Pennsylvania,  he  called  attention  to  the  ijeculiar  odor 
of  suu-stroke,  which  he  says  is  "as  distinct  and  as  unmistakable  as 
is  the  mlor  of  typhus  fever,  suiall-pnx,  or  any  other  disease,"  It  is 
eafiecially  marked  whei*e  there  have  been  involuntary  evacuations,  the 
latter  losing  thrir  tnie  frecal  smell.  The  case  pi*eseuted  in  which 
this  fxlor  was  marked  was  that  of  an  intemi>erate  Irish  laborer  of 
twenty-two,  who  while  at  work  in  the  grounds  after  a  protraetetl  si>ree 
l)egan  to  feel  weak  and  dizzy  at  10  A.M.  aud  fell  unconscious  at  11 :  30, 
vomiting  incessantly,  having  fre<pient  inv(»hmbiry  stools,  slight 
twitching  of  the  general  muscles  increasing  to  decided  Imt  not  severe 
couvulsicms,  with  marked  blueuess  of  the  surface  and  almost  com- 
plete aiTest  of  caiiillary  circulati<m.  The  rectid  temperature  of  110'' 
F,  was  redncetl  iu  an  hour  and  a  half  by  aiiplic'ation  of  ice  t<3  1(^2  , 
with  ultimate  recovery. 

The  several  cases  alxive  described  sufficiently  illustrate  the  aflre<'- 
tion  as  it  is  seen  during  the  heated  terms  of  our  own  latitude*  The 
following*  n»porteil  by  Surgeon-Major  William  Currau,  are  typical  of 
the  tropical  lieat-stroke  of  British  India: 

(1)  A  sergeant,  Apt.  2^,  muscular,  rather  bloated-looking,  but  not 
of  actually  intern  iterate  liabitrt,  aftei-  reci»iit  over-indulgence,  was  a]>- 
parently  in  perfect  health  on  the  evening  of  June  1st,  at  Cawnpun 


SYMPTOMS. 


And  wnfl  BeeQ  ii&olciug  on  tlte  voninda  of  bis  barrack-room  al>out  3  p.  M. 
He  bad»  bowevor,  been  lieard  to  make  some  remarkrt  about  not  feeliuii; 
quite  well,  and  t<»\vard  ii(»on  eompLiined  of  beadacbe,  diowsinesB,  and 
nauHoa.  After  lyinj^  down  ta  sleep  off  bi«  nneaninesB,  bis  breath in^ 
was  HO  stertorous  and  bis  face  so  livid  aa  to  attract  the  attention  of 
bi8  comrades*  bv  whom  be  was  sent  to  tbe  b(»si»itjil,  wbere  be  waa 
a^lmitted  unconscious,  dyin^  fifteen  minutes  lat-er.  Ten  bemi-s  afleri 
deatb  tbe  face  was  suffused  and  pufiV  and  tlio  axillary  temjieratui'e 
still  abnormally  bij^b. 

&\  A  j)rivate,  aged  37,  a  bealtby  man  of  teniperato  babita,  was 
admitted  to  tbe  bospital  at  Futteb^;urb  on  May  2ytb.  witb  fever,  bot 
dry  skin,  insatiable  tbirst,  ami  severe  beadacbe.  Aft«'r  conversin^j 
witb  bis  wife  on  tbe  veranda,  be  retuined  to  bis  coucb  and  was  soon 
(S:  45  P.M.)  seized  witb  a  sudden  feeling  of  nausea  and  faintness ;  sub- 
se<iueutly  be  bad  a  severe  convulsion,  during  wbicb  be  became  un- 
conscious; conjunctivso  libx^lsbot;  pupils  con ti'atted  and  insensible; 
respiration  labored  and  sigbing;  pulse  slow,  comju-e^sible,  and  dis- 
posed to  fail.  In  spit©  of  cold-water  treatment,  stupor  became 
profound  at  2:30  A.M.,  n*spiration  and  circulation  progressively  fee- 
ble, and  at  5  A.M.  be  died,  eiglit  hours  aft^r  seizui***. 

(M)  A  private.  31  yeara  old,  a  small  but  he*iUby  man,  of  lemyverate 
1uibit«»,  wbn  bad  l»een  only  seven  months  in  India  ami  bad  ailed  xvitUi 
a  alight  fe%'er  a  few  days  j>renously,  was  brought  to  b<»siutid  at  8:30 
P.M.,  July  1st,  having  bet»n  attackt-d  while  preparing  bis  IhsI  for  tbe 
night  at  the  barracks.  Skin  Inirning  hot;  conjunctivic  suffused  and 
muddy;  ]mj>ils  sliglitly  dilated  and  insensitive;  respiration  noisy  and 
puffing;  moaned  continuously;  li|>s  crtvei-ed  witb  wbit*^  frothy  s^diva; 
rou8o*l  from  stui>or  to  utter  short  monosylbibic  grunt.  The  cold 
douche  was  resort^xl  t<:),  tbe  tempoml  artery  on  on«*  side  ami  bracbio- 
cejdialic  vein  on  the  other  oi>encd  without  flow  of  bloixl  from  either. 
Aft^'r  an  int4*rval  of  apparent  improvement,  tbe  dyspncea  ini-reased, 
tvmjunctivje  l>ecame  more  injected,  tbe  pupils  coutnvcted  to  pin-boles, 
and  he  died  thirty -seven  houi-s  after  seizure.  Se^veu  houi-s  after 
tleath,  the  bfKiy-heat  wjis  fonud  al»ni»rmally  greiit  and  persi«t<*ut  and 
muscular  rigidity  was  marked, 

(4)  A  privat*>,  let,  2ii,  admitted  to  li<j8i)ital  at  Pesbawur,  1 :2(^  A.M. 
of  July  19th;  very  pabi  and  livid,  pupils  contnM^ted,  surfiK^  intensely 
Lot,  respiration  st**rtorous;  puUe  1*10,  small,  very  compressible;  in- 
voluntary fiecal  passage.  Afi^r  cold  douche,  tem|)erahu'e  fell  at  3 
A.M.  to  ltK).l  F.  ami  an  hour  later  to  1*7%  after  vomiting  and  invol- 
untary 8tt>ol;  at  r>  A.M.  moaning  ()laintively,  face  gb;ist[y  pale,  lips 
compressed;  at  10  a.m.  t*^mperature  had  fallen  to  *.H>  ,  rrspiratifm  lie- 
came  calmer;  tbe  man  st'irtod  \y\nu  s|K>ken  t*^,  Next  day  be  was 
conscious  and  fn>e  from  giddin<'SH  nnd  headache,  and  a]»parentl.irl 
improved  until  night  <»f  23tl,  when  he  raral»le<l,  pulse  ran  up  to  12<>, 
and  rpapiratitin  U'came  rough,  noisy,  an«l  bronchial.  Although  pueu* 
monic  complication  was  evident  be  was  i-ejjorted  convalescent  on  tbe 
28tb,  but  on  tliO  30tb  the  right  lung  InHame  involved,  pulse  was  small, 
weak,  112,  an<l  be  died  August  4tb  of  eibaustion, 

<5)  A  gunner,  ageil  32,  who  bad  lieen  in  bospital  since  July  llili 
irith  a  b»w  f<irm  of  fmittent  fever,  complained  of  headache  on  the 
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2(^tb,  and  at  4  a.m.  of  the  27tli,  the  weatJier  beiii^j  verv  close,  sultry> 

aud  oppre88ive,  cried  t>ut  for  a  cutjlie  and  imiiiediatA*ly  UtHMinie  un- 
conscious. When  seen  face  had  a  collapsed,  pale,  leadew  hue;  eyes 
deeply  Biiiiken;  eonjniK'tiva^  injected,  pupilB  coiitracti?d  :  nkiu  harsh, 
dry,  bumiug  hot;  piilne  140,  very  small,  crjinpressible;  refipiratiou 
opi>res8ed.  7  a.m.  became  conscious,  puke  148,  temperature  lOB""  F., 
aoou  reduced  to  Uk2.4''  by  cold  douclie,  while  the  pulse  liecanie  im* 
[)ert»eptible;  conviilHive  twitchin^s  persisted*  At  10  a,M.  iiotwith- 
st'iuding  exposure  to  the  (U>oHii^  Itiast  f>f  a  therinaiitidote  and  ice  U) 
hea<b  temperature  was  l()r>,4  ,  |)ulse  130,  ci^mvulsious  more  frequent 
and  protracted;  atll:oUA.M.  no  i>ulHe  at  wrist;  lapsinj;  into  coma; 
temperature  107.2";  convulsions  recurred  with  great  severity.  Died 
at  noon.  fcJii  aud  a  half  hours  after  death  axillary  temperature  stood 
at  107^ 

((>)   Mrs. ,  aged  35,  who  had  been  admitted  to  hospital  Angnst 

6th,  with  harsh,  dry  skin,  thirst,  aud  headache,  the  result  of  previous 
illueas,  was  found  at  fuur  o'clock  on  the  morning'  of  the  14th  uncon- 
scious, pupils  uot  contracted,  ctm^iilsive  movements  of  head,  face  and 
extremities,  moaning  incessantly  ;  respiration  st*.^rt<*r(*UH;  temperature 
108,4^,  pulse  1*50 ;  former  reduced  l»y  cold  douche  to  \)9\  and  the  pulse 
to  11X^-1211  At  ll>  A.M.  te.raperature  had  risen  t^»  103 \  pulse  was  133, 
and  a  slit^ht  return  of  consciousness ;  Init  at  1  a.m.  of  15th,  the  pulse  was 
150,  temperature  104.6^,  and  patient  died  from  exhaustion  at  8 :  30  a.m. 

Dr.  MacRoberts  of  Newcastle,  New  South  Wales,  claims  the  Aus- 
tralian type  to  be  different  from  the  Indian,  but  the  differences  are 
only  such  as  are  due  to  climatic  modifications  of  physical  impressi- 
bilityt  permitting  a  longer  preliminary  {>eriod  of  resistance  and  less 
abruptly  fatal  result.  Severe  paiu  in  the  head,  delirium  at  night, 
constipation,  vomiting,  convulsions,  aphasia^  aud  hemi])legia  are  not 
characteristic  of  a  distinctive  tyi>e.  The  several  prodromes,  symi)- 
toms,  and  secpielfe  of  the  affection  are  given  prominence  according  to 
the  stage  of  the  attiick  in  which  the  patient  is  seen  by  the  rei)orter,  its 
severity,  and  the  hitter's  practical  familiarity  with  it^  clinical  history  ; 
he,  perhaps,  is  also  influenced  by  the  prevalent  tendency  to  discover 
new  phases  of  morbid  acti<m,  which  has  been  the  same  since  man  has 
l>een  subject  to  the  i>hysical  laws  of  his  environment.  "  Little  that  is 
absolutely  new,"  says  Surgeon-Major  Curran,  **cau  be  said  of  a  dis- 
ease that  has  been  kno\Mi  since  the  days  of  the  Shunammitt*  and  that 
distributes  its  favors  so  e<pially  to  the  poor  as  well  as  to  the  rich^u 
the  mud  hovel  as  in  the  palatial  hospibil  or  barrack-room."  Persistent 
dry  heat  is  the  main  factor  in  its  prmluctinn.  The  effects  of  lirat  so 
applied  are  cumulative  and  after  a  greater  or  leaser  i>eriod  sometimes 
inappi'eciably  brief— tlie  **  stroke"  occurs,  the  victim  falling  uncon- 
scious while  at  work,  or  on  the  march,  or  being  discovered  comatose 
and  stert<irous  when  supposed  to  be  quietly  ivsleep  in  Ix^d.  Other 
circumstances  than  mere  temperature  conduce  to  this  result.     Lith- 
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ROW,  the  traveller,  "saw  smiths  work  horseshoes  and  nails  out  of 
cnkl  iron,  which  in  only  mollified  by  the  vigorous  heat  and  mys  of 
the  sun  and  the  hiird  hjuimiering  of  hands  ui»on  the  anvil."  I  have 
niyaell  walked  under  a  mid-tlay  sun  at  Manilla  with  the  shade  tem- 
I>eratnre  at  120^  F.,  unscathed  and  without  discomfort,  and  again  at 
Hong  Kt)ug  and  Cjuiton  at  the  hottest  perioil  of  the  hottest  days  of  the 
tropical  year.  The  ancient  Greeks  walked  bare-headed  in  mid-sum- 
mer as  do  the  Russian**  of  to-day»  and  the  so-called  human  mdaman- 
ders  remain^  for  exhibition  pur]K3ses,  in  heated  ovens  while  they  cook 
f*KK**-  Hun-stroke  is  more  conunou  in  Xew  Y*)rk  tlian  in  New  Or- 
leans, through  neglcH^t  to  adapt  habits  to  the  pliNsical  conditions  that 
are  exceptional  in  the  one  and  i>ersiKtent  in  the  other.  In  tlie  words 
of  Arnold:  ** Drink  has  cost  England  more  graves  in  the  East  than 
all  our  wars  since  Clive,"  Three  years  used  to  be  the  average  dura- 
tion of  Euroi^^an  life  in  India,  but  to-day  the  ordinary  Euroj>ean 
avoids  as  much  as  i>os8ible  ex[X)sure  to  the  hot  weather,  and  as  to  the 
Bohlier  he  is  rarely  allowed  any  discretion  in  the  matter.  In  our 
own  climate^  the  ignorant  lal>oring  class,  imprudent  in  dress  and  alco- 
holic indulgence,  or  whose  necessities  compel  excessive  or  untimely 
toil,  are  the  chief  sufferers. 

There  is  another  class  of  helpless  victims  of  this  affection  who 
must  Vk^  taken  into  account.  It  is  iuterestiug  U>  note  that  one  of  the 
earliest  recoiled  ciisesof  insolation  was  that  of  the  child  of  theSbun- 
ammite  woman,  w  ho  "  went  out  to  his  father  to  the  rea|>ei'8.  And  he 
said  nnt<i  his  father,  My  head,  my  h^ad.  And  he  said  to  his  ser- 
vant, Carry  him  to  his  mother.  And  when  he  had  taken  him,  and 
brought  him  to  his  mother,  he  sat  on  her  knees  till  noon,  and  then 
dietV*  (2  Kings  iv.  18-21).  The  subsequent  recovery  of  the  child 
under  Elisha's  treatment,  which  physicians  of  these  days  cannot  hope 
to  practise  so  successfully,  is  told  in  the  succeeding  verses  (33-35h 
lll<jway  has  recently  shown  that  heat-stroke  itliermic  fever)  resulting 
from  overheated  apartments  miust  l»e  considered  in  the  category  of 
the  summer  diseases  of  infants,  and  suggests  the  prolwibility  tliat 
they  have  hitherto  "remained  unrecognized,  lunng  engulfed  in  that 
great  vortex  that  is  maile  to  swallow  so  many  tilings,  to  wit,  cholera 
infantum."    He  relates  several  cases  that  may  be  couaidered  typical: 


(1)  A  nursing  year-old  Imby,  in  gootl  flenh,  which  h/ul  been  seized 
on  a  hot  Septehdwr  aftenu^m  with  voujiting  and  diarrhiea,  was  seen 
uiiconseir>uH  with  feolile,  scarcely  perceptible  pulse*  filmy  eyes,  shal- 
),.,.  .r.^MJij^  re8pirati<>n ;  muscles  of  jaw  lirmly  contracted;  the  l)ody, 
V  occiptit,  hot  and  dry  to  the  hand;  axillary  tt<mperatui*o 
i<'n  i^  ;  Uici^  purplish  autl  having  the  appearance  of  asphyxia.  Tlje 
child  recovered  untler  hydriatic  tretttmex^ 
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(2)  A  well-developeil  mmtDf?  inliaiii,  **^.  ^^  months,  was  Uken 
ill  on  an  ioUrj^ly  hot  Joiie  DiKht  with  Toniiliiig  ami  iliarriicBa  and 
was  found  with  eyes  half -close*  1,  iDoaDiog  occasioiiaOy  ami  reellesa; 
axillary  t^mjieratnre  104'  F.,  which  rose  despite  frerioent  spon^iiii^ 
to  105.7°,  ^ith  great  heat  of  head,  exceaaiTe  resUeasnes^,  hurried  nas- 
[firatioD,  marked  movement  of  the  ahe  nasi  and  rapid  jiolse,  whieli 
were  relieved  on  the  application  of  the  cold  wet-|iack, 

(3)  A  bottle-fed  baby,  a  year  old,  li>-iuK  in  a  liadly  ventilated 
apartment,  wan  seized  with  vomiting  at  10  p.m.  of  a  hot  summer 
night,  and  became  re«tle»8.  The  head  was  hot  to  the  t^mch,  eyes 
dull,  face  pale,  axillary  tem|>eratnre  103^;  pnLse  aUmt  130.  It  was 
anppOBed  t*)  1>e  a  cane  of  incipient  brain  trouble,  but  with  th<^  idea 
that  tlio  heat  of  the  rtK>m  might  l>e  re?*iK>usible  for  the  conditif»n  of 
the  chiUl,  the  applicHti<m  of  cold  cloths  was  directc*d  with  the  |»rompt 
redaction  of  temperature  and  relief  of  the  other  aymptoms. 

Surgeon-Major  Hume  of  the  IniUan  Medical  Service  reports  a  case 
of  what  he  confliders  Axyi/  insohium,  occurring  in  an  officer,  thirty- 
three  years  of  age,  of  nervous  temperament,  the  left  side  of  whose 
head  and  bcnly,  esrjecially  the  neck,  was  exposed  to  a  hot  Indian  sun 
the  wliole  day  in  a  march »  and  who  on  arriving  at  camm  felt  unwell 
and  very  hot.  He  took  a  Uith,  somewhat  relieving  his  discomfort, 
but  later,  on  going  t^)  mess  to  dinner,  after  taking  some  soup,  liad  an 
attJick  c)f  vertigo  and  faintness  and  re^ichetl  his  tent  with  difficulty. 
At  *J  r.M.  ho  was  fouud  with  very  slow  (alxnit  ten  i>er  minute)  laboretl, 
apjiarently  asthmatic  respiration,  the  dyspnoea  esjiecially  marked  on 
left  side ;  pulse  very  slow  and  at  first  scarcely  perceptible ;  nausea ; 
excessive  headache,  particularly  on  right  side,  expression  anxious, 
lower  extremities  in  constant  motion ;  face  and  botly  i>ale,  frequent 
yawning.  In  Dr.  Hume*s  opinion  the  cause  of  the  symptc^ms,  tliough 
unusual,  was  unquestionable,  the  direct  action  of  the  sun  on  the  ex- 
posed left  side  of  the  neck  having  caus4Ml  heat-HtitnuIatiou  of  the 
vagus,  giving  rise  to  inhilution  of  the  respiratory  and  cardiac  mo\*e- 
menta  and  consequent  dyspnoea. 


Causation, 

There  have  been  various  oxplauaticujs  of  the  moelus  oi^erandi 
high  temperatures.  TyndaO  says :  "  The  heat  of  the  blood  is  scarcely 
afTectiHl  by  an  augineutiition  of  the  externnl  heat,  as  this  heat  instead 
of  being  applied  to  increase  the  temperature  of  the  Imdy  is  applied 
to  change  the  Jiggn^gation  of  it;  it  lu'epares  the  ]>erspinition,  forces 
it  through  the  iK>rej4  and  in  part  vaporizes  it,  hence  it  is  that  under 
the  varying  conditions  of  climate  the  temperature  of  the  human  blood 
is  practically  constant.  The  blood  <*f  tht*  L;iplaniler  is  sensibly  as 
warm  as  that  of  the  Hindoo,  while  an  Englishman  in  sailing  from  the 
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Norili  Pole  to  the  South  finds  his  temperature  hardly  heightened  by 
hiB  apprt^ach  to  the  Equator  and  hardly  dimimahed  by  his  approach 
to  the  Antarctic  Circle."  This  is  the  case  under  normal  conditions, 
and  8o  long  as  it  is  true,  heat-stroke  will  not  occur.  Why  it  does 
occur  has  been  the  subject  of  much  specidation. 

Professor  Stiles,  then  a  medical  officer  of  Hancock's  division*  ob- 
8en*ed  that  on  the  march  of  tJie  Union  army  from  the  Rappahan- 
nock to  Gettysburg  in  June,  18(i3,  when  cases  of  sun-stroke  were 
frequent,  the  symptoms  pointed  to  the  heart  rather  than  the  brain  as 
the  Beat  of  the  disease,  and  as  a  result  of  experiment  on  the  similar 
pathological  condition  artificially  induce<l  in  lower  animals,  demon- 
strated that  the  blood  itself  is  not  injuriously  affected  by  a  heat  of 
115"  F.,  that  the  nen'ous  tissue  is  left  unhoiraed  by  a  temperature 
that  will  paralyze  the  muscle^but  that  a  mammal  cannot  long  sur- 
vive a  temperature  of  115''  of  the  blocxl  in  the  left  side  of  the  heart, 
and  when  exposed  to  a  heated  meilium  long  enough  to  produce  this 
result  it  dies  with  the  phenomena  of  heat-stroke.  He  attributes  the 
fatal  result  to  paralysis  of  tlie  muscular  tissue  of  animal  life  by  a  heat 
of  115  F.,  for  which  he  quotes  the  corroborative  authority  of  Ed- 
wards and  Bernard.  Sun-stroke  he  considers  a  febrile  disease. 
Wliile  the  direct  effect  of  a  temperature  of  115°  suddenly  applied  to 
non-striated  muscnhir  fil>re  is  its  rigid  contraction,  if  gradually  ap- 
plied the  most  complete  relaxation  precedes  the  riffor  inartis.  The 
febrile  phenomena,  he  asserts,  are  due  to  the  paralysis  of  the  blood- 
vessels througliout  the  body ;  the  blo<xl  is  poured  from  arteries  into 
veins;  the  heart  is  aroused  to  tumultuous  action  hastening  the  period 
of  its  own  complete  exhaustion  or  paralysis :  the  brain  is  overw helmed 
by  the  torrents  of  blood  in  its  dilated  vessels ;  and  the  "  stroke''  marks 
the  period  of  vascular  paralysis  and  of  the  release  of  the  muscular 
tissue  of  the  vessels  from  the  control  f>f  the  sympathetic  nerves. 

Tallin,  after  extensive  exi>eri  men  till  investigation  of  the  effects  of 
high  temi^erature  on  animals,  cf included,  because  myosin  coagulates 
at  the  temperature  of  45°  C.  QUI''  F.)  and  because  in  post-mortem 
examinations  alU'r  heat-strtjko  the  left  ventricle  is  found  contracted 
aa  hftid  as  wood  and  its  cavity  almost  effaced,  and  there  are  no  traces 
of  Ri>ontaneous  pulsation  of  the  heart,  which  is  also  completely  insen- 
B^bl(^  to  the  electric  current,  while  after  deatli  from  other  accidents 
Uie  heart  continues  to  beat  an  hour  or  more  and  under  electric  stimu- 
lus several  hours;  that,  therefore,  the  principal  lesion  from  which  all 
others  result  is  the  arrest  of  the  heart's  action  from  sudden  rigidity^ 
of  the  left  ventricle  and  diaphragm,  which  loses  its  sensibility  next 
after  the  heart,  dnr  to  tlw'  r<«igulHtion  of  their  myosin.     Accompany- 

thiii  riifiditv,  Hermann  has  shown  there  ia  a  stronglv  acid  reao- 
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tioD  of  the  muscular  tissue,  deuotiug  the  deatli  of  the  muHcular  eW 
meut  and  the  total  loss  of  its  physioloKieal  properties,  and  this 
nowhere  more  marked  than  irj  the  left  veiitri(?le. 

Incidental  reference  may  be  made  to  Professor  Huguenin's  state- 
ment that  "recollecting  that  experiments  hare  shown  that  moderate 
heat,  directed  upon  the  ci'aniuin,  causes  dilatation  of  the  vessels,  we 
must  conclude  that  the  initial  hyperiemia  of  sun-stroke  is  due  to  heat, 
but  this,  however,  is  the  least  of  the  changes  prmluced  bj  insolation, 
for  though,  at  the  ouset  of  the  symijtoms,  there  is  gruat  hypera^mia 
of  the  pia  and  braiu,  after  death  Arudt  shows  extreme  amEmia  of 
both  is  obseiTed,  with  great  distention  of  the  whole  venous  system;" 
aud  Professor  Nothnagel  says  :  "  The  assurajitioii  that  the  direct  ira- 
piugemeut  of  the  sun's  rays  upon  the  head  may  excite  an  Jictive  con- 
gestiou  is  unwisely  accepted  as  a  fact,  but  it  has  l>een  jilaced  beyond 
doubt  that  the  direct  influence  of  the  sun  has  nothing  to  do  with  the 
production  of  the  group  of  symptoms  characterized  as  sun-stroke  or 
heat-stroke.  The  hyperfemia  discovereil  after  death  is  venous  in 
character  and  a  secondary  phenomenon  immediately  deiiendent  upon 
the  diminished  power  of  activity  of  the  heart,  and  Oberuier  lias 
shown  by  clinical  and  experimental  observations  that  the  cause  and 
danger  of  sun-stroke  are  to  be  sought  in  the  abnormal  increase  in  the 
tomi>erature  of  the  body." 

Hutchinson,  almost  alone,  does  not  regard  the  theory  proven 
which  places  sun-stroke  in  the  class  of  fevers,  for  while  many  Rynii>- 
toms  and  lesions  are  common  to  this  and  t(i  febrile  conditions,  the 
same  is  true  of  other  states  which  are  confessedly  not  fevers. 

Pertinent  to  the  elevation  of  t<*m|>eratnre  diiring  fever,  Professor 
Hertz  of  Amsterdam  says :  "  It  is  not  merely  a  matter  of  increased 
production  of  heat  and  diminished  loss  of  heat,  but  we  have  to  do 
with  a  modification  or  disturbance  of  the  power  that  rerftthfes  the 
heat  of  the  body,  by  which  disturbance,  according  to  Liebermeister, 
the  average  grade  of  temi)erature  is  raised  to  a  higher  point  than 
normal,  and  whether  the  special  centre  regulating  the  animal  heat  is 
an  excito-caloric  or  a  moderating  centre  or  possesses  a  double  char- 
acter, it  is  certain  that  in  fevers  this  nerve-centre  is  so  affected  that 
it  is  disturbed  in  its  functions.  A  certain  numlier  of  the  manifesta- 
tions that  accompany  the  fever,  he^uhiche,  dizziness,  malaise,  violent 
trembling,  convulsions,  etc.,  must  l>e  regarded  as  results  of  the  in- 
creased supply  of  heat  in  the  body  and  as  the  effect  of  the  heated 
blood  on  those  nerve  regions." 

Excessive  heat  is  undeniably  the  morbific  agent  in  the  condition 
under  discussion,  and  whether  death  occur  from  syncoi>e,  coma,  or 
jisphyxia,  it  is  the  consensus  of  opinion  that  the  apparatus  of  inner- 
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vation  is  the  chrtimel  through  which  the  vital  |>oweni  are  assailed,  and 
that  the  proper  place  of  heat-stroke  (pro«tratio  theriaica  and  febris 
therraica)  is  amoug  the  ueuroses.  The  rationale  of  the  pathological 
process  cannot  be  more  clearly,  tersely,  and  plausibly  stated  than  in 
the  language  at  H.  C  Wood,  as  his  couclusious  from  repetitions  of 
the  exi>eriraGtits  on  animals  of  utiles,  Kiihne,  Claude  Bernard,  and 
Vallin,  and  from  others  of  his  own:  **  Wben  a  luan  is  exposed  to  heat 
beyond  his  powers  of  resistance,  there  is  a  gradual  slow  rise  of  tem- 
perature, until  tlie  stimulus  of  the  heat  Ijecomes  so  intense  as  to  para- 
lyze either  the  heat^centre  or  the  vaso-motor  nenes,  as  the  case  may 
Ite,  and  then  there  is  prolwbly  a  sudden  intensifying  of  the  oxidation 
processes,  and  a  further  rise  in  temi)erature,  preceded,  accompanied, 
or  followed  by  an  ovei-whelming  of  the  cerebrum;  in  other  words, 
iutense  fever,  with  its  acc^impaniments,  is  developed,"  whence  the 
name  thermic  fern-  given  by  liini  in  1873 — or  heat  feotr  proposed 
subsequently  by  Prof,  George  B.  Wood. 

Morbid  Anatomy. 

The  morbid  anatomical  appearances  revealed  by  necroscopies  de- 
pend greatly  upon  the  time  after  death  when  the  examination  is  made, 
the  temperature  of  the  cadaver  often  continuing  for  hours  alxive  100^ 
F.,  accelerating  putrefactive  changes  in  the  bloml  and  parenchymata 
and  loss  of  the  muscular  rigidity,  which  had  led  t<»  the  belief  that 
coagulation  of  m}  oain  was  the  cause  of  death.  Pirrie  states  that  on 
at^count  nf  the  extraordinarily  short  time  betweeii  dejith  and  interment 
in  Central  India,  autopsies  were  not  ct»mmon.  and  that  among  the  sud- 
denly fatid  cases  sciircely  any  mtirliid  i-liange.s  have  hen'w  observed, 
and  it  was  a  remarkable  circumstance  that  these  were  far  from  being  in 
projMirtiou  to  the  urgency  and  rajiidity  of  the  symptoms.  Engorge- 
ment of  the  scalp  and  conjunctivne  and  turgesc^nce  of  the  pia  mater 
were  noted,  and  sometimes  engorgement  of  the  lungs  to  the  extent  of 
nii>st  blackness  in  color  was  a  striking  npjieArance.  In  one  of  Lrfing- 
8  comparatively  slow  tropicjil  crises,  there  was  extensive  engorge- 
of  the  lungs  witli  obstruction  of  the  pulmonary  circulation,  some 
cerebral  congestion  and  engorgement  of  the  vessels  of  the  j»ia  maU^r 
and  choroid  jilexus,  without  serous  or  siinguineous  effusion  iu  the 
cavities,  and  in  a  similar  case  reported  by  Murphy  the  cerebral  veins 
were  full  with  slight  congeetitm  of  the  post*?rior  parts  of  both  lungs. 

Wood  also  states  that  the  post-moilem  ap])earanceR  are  moetlv 
negative,  there  l>eing  scarcely  any  constant  lesion.  Perha^jH  the  most 
notable  in  cases  examined  imnudititeUj  after  death,  in  our  own  climate, 
is  rigid  contraction  of  the  left  ventricle,  its  cavity  being  empty  and 


276  CfraON—  HEAT-RTHOKE. 

almost  occluded,  the  right  side  of  the  heart  and  pulmonary  arteries 
contiiining  a  small  amount  of  dark  fluid  or  partl>"  coagulated  blood, 
which  is  feebly  alkaline  or  Jecitledly  acid,  the  corpuncles  crenated 
with  diminished  tendency  to  form  rouleaux.  The  blood  appears  to 
have  left  the  arterial  system  and  to  have  collected  in  the  venous 
trunks.  As  a  rule  the  large  vessels  of  the  pia  mater  jvre  full  of 
blood,  with  more  or  less  congestion  of  the  cerebro-spinal  meninges 
generally  and  of  the  brain  slightly,  and  both  it  and  the  cord  are 
softened;  the  lungs  durk  red,  almost  black,  sometimes  hemorrh*igic, 
sometimes  cedematous ;  sometimes  the  spleen  is  swollen  and  soft,  and 
sometimes  there  is  parenchymatous  degeneration  of  liver,  kidneys, 
and  heart,  the  latter  usually  dark  in  color.  Eechymoses,  subserous 
hemorrhages  and  extravasations  of  blood  in  and  around  the  suj>erior 
sympathetic  ganglia,  vagus,  and  connective  tissue  are  also  occasion- 
ally seen,  and  according  to  Kuster,  swelling,  hemorrhage,  8e])aration 
and  destruction  of  the  nerve  fibres  and  extravasations  in  both  vagi 
and  phi-enic  nen^ea.  Loss  of  coagulability  of  the  blood  is  the  one 
great  lesion  of  human  roup  <fe  Holeil  to  the  existence  of  which  all  ob- 
servers bear  witness,  and  consequently  it  is  highly  iraprolmble  that 
death  is  ever  due  to  the  formation  of  coagula  during  life.  The  cases 
reported  by  the  senior  Professor  Pepper  in  1851,  in  which  the  heart 
was  very  much  softened  and  relaxed,  were  shown  by  the  coldness  of 
the  surface  to  have  been  simply  heat-exhaustion. 

ProphylaxiB. 

Sun-stroke  is  commonly  ])reventtible  by  proper  precaution,  While 
the  necessities  of  laboring  men  compel  them  to  work  under  all  condi- 
tions, they  should  be  admonished  against  the  black  felt  hats,  thick 
flannel  shirts,  heavy  trousei's,  and  unnecessary  waistcoats  and  jackets 
with  which  Irish  hod-carriers  and  other  laborers  clotlle  themselves  in 
the  most  sultry  weather.  The  practice  of  some  city  Boards  of  Health 
should  be  general,  of  issuing  warnings  to  the  working  classes  against 
close,  unventilated  sleeping-rooms,  the  almsfv  of  stiunilant.s,  and  work- 
ing without  shelter  from  the  sun,  and  of  advising  the  placing  of  con- 
stantly wetted  cloths  and  green  leaves  inside  the  hat,  with  the  drink- 
ing of  cool  water,  tea,  or  cofi'ee  to  furnish  material  for  evaporation 
from  the  surface.  Better  ventilation  of  ships*  flre-rooms,  shorter 
periods  of  duty,  and  medical  supervision  of  firemen,  coal-passers,  and 
stokers  coming  from  watch  will  prevent  much  of  the  heat  prostration 
among  this  class.  There  is  no  moi*e  imporbint  duty  of  the  naval  and 
military  medical  officer  than  the  prohibition  of  exposure,  injudicious 
clothing,  and  improper  diet  of  both  oflicers  and  enlisted  men.      Sur* 
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geon  Smart  of  tbe  Uuibed  Statea  Army  wiis  able  during  a  service  of 
four  years  iu  Arii&oiia,  with  a  climate  almost  as  bot  jis  that  of  India, 
mcjst  of  the  time  iu  the  field  with  commamlH  of  from  tift}  to  five  hun- 
dred men,  making  lon^  marches  often  on  8cant  allowaure  of  water, 
to  escape  with  but  one  case  of  sun-stroke,  by  hiK  tare  that  the  men 
sliould  always  have  some  water  avaihible;  and  Miij<vr  Smart  states: 
**In  the  one  instiince  where  sun-stroke  disabled  the  command  this 
rule  was  not  followed."  ^Yhen  the  skin  beo^>mes  hut  iiud  dr\  and 
sweating  ceases,  the  medical  othccr  should  at  once  order  lelief  from 
duty,  rest,  and  a  cold  bath.  As  attacks  of  heatstroke  commonly 
follow  heavy  meals,  the  diet  should  be  re8tricte<l,  esjiecially  when 
there  have  Ijeen  premonitory  dizziness  and  malaise,  alcoholic  stimu- 
lants avoided,  and  the  8urfiu.*e  sponged  with  cold  water  or  sprayed 
with  alcohol  or  dilute<l  ^nnegar.  In  the  tropics,  the  clothing  of  the 
natives,  which  is  light  and  loose,  except  the  head-dress,  which  fits 
closely,  should  be  imitated  as  far  as  possible.  The  rapidly  moving 
railroad  trains  in  India,  even  those  running  at  night,  ci-ejite  hot 
blasts,  similar  in  their  effects  to  the  simums  and  siroccos,  dreaded  as 
**  poison-winds,'' and  while  the  exigencies  of  the  public  service  may 
not  permit  the  aljsolute  discontinuance  of  all  travel  in  overheated 
seasons,  the  periods  of  relief  of  employes  from  duty  should  be  very 
much  increased  and  their  runs  shortened. 

Treatment. 

There  is  substantial  agreement  as  to  the  treatment  of  heat-stroke. 
Although  there  can  be  no  alisolutely  invariable  routine  of  iirmedure, 
it  is  important  there  should  lie  no  undue  haste  in  the  removal  of  the 
j)atient,  and  reme<lial  measures  should  l>e  begun  upon  the  spot,  whether 
the  case  l)e  one  of  mere  thermic  prostration  or  of  the  stlieuic  form  of 
tbe  condition. 

For  the  former  the  treatment  for  ordinary  syncope  suffices.  The 
supine  position  in  the  shtide,  removal  of  all  constricting  clothing,  the 
inhalation  of  ammonia  vapor  or  of  sprayed  alcohol — diffusible  stimu- 
lants, such  as  aromatic  spirit  of  ammcmia  or  small  doses  of  whiskey, 
or  if  there  lie  nausea  and  vomiting  their  hypodermic  or  rectal  exhibi- 
tion, will  induce  tlie  heart's  reaction  and  permit  the  {>atient's  removal 
to  his  own  home.  CajaeB  of  more  profound  prostration  may  re«iuire 
external  stimulation  by  nmst^ird,  flagellation,  euematji  of  turpentine, 
and  hypodermic  use  of  digitidis  and  strychnine, 

CaaeB  of  beat-stroke  proj>er  are  greatly  aggravated  by  neglect  of 
immediate  treatment  and  by  Wing  hastily  put  into  an  ambulance  and 
jolted  off  to  a  hospital,  when  a  few  buckets  of  cold  water,  ice  U>  the 
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Lead,  or  prompt  venesection  would  have  contributed  to  recovery.  Ex* 
cess  of  heat  being  the  morbitie  a^ent.  the  manifest  iudiwition  is  to 
redoce  that  abnormal  heat  aw  quickly  as  possible,  and  the  easiest  and 
most  effectual  way  of  accorapliHhiiiK  this  is  by  the  application  of  cold 
water,  which  not  only  directly  abstracts  heat  but  by  absorption  fur- 
nishes material  for  refi'igeration  through  evaporatioo.  In  all  well- 
equipped  liospi tills  there  are  i>roper  facilities  for  cohl  affusion,  cold 
baths,  Kibbee  cots,  Stephen^s  hammocks,  Walton's  beds  aud  otlier 
devices,  ice  packs,  driucljcs,  sprays,  or  cold-air  blasts,  but  Ellis  of  New 
York,  an  exp*?frieuced  ambulance  surgeon,  has  shown  that  it  is  as 
senseless  to  postpone  treating  san-sti*oke  until  the  hospital  is  reached 
as  it  would  l>e  to  delay  to  secure  a  severed  aiiery,  and  he  insists  that 
every  ht>spital-andjidauce  should  be  supplied  with  ice,  a  pail,  aud  a 
water *spr inkier,  so  that  the  treatment  begun  on  the  spnt  shall  be  con- 
tinued during  the  transport  of  the  patient  to  t!ie  hosiutal;  and  he  in- 
stances the  ca,8e  of  an  Italian  packed  np  uneonseiouH,  with  vomiting 
and  invuluutary  passages  aud  having  a  temperature  of  108. G"^  F.,  who 
was  freely  sprinkled  with  ice-water  in  the  amlmlance  anil  reached  tlie 
hospital  in  forty-five  minutes  with  his  temperature  reduced  to  101'  F., 
and  recovered. 

Whether  the  i>atient  be  placed  in  a  etrld  bath  or  wrapped  in  wet 
sheets,  or  l3e  packed  in  ice*  or  be  rubbeil  w^ith  lumps  of  it,  cjire  must 
be  taken  ncjt  to  reduce  the  temperature  too  far.  When  it  falls  to  lOS** 
or  103'',  he  sh<ndd  be  removed  to  a  dry  bed*  rubbed  dry,  and  wrap|)ed 
in  warm  blankets,  being  disturbed  as  little  as  possible  in  the  i)pera- 
tion;  and  as  the  tem|>erature  rises  again,  cold  towels  or  ice-bags 
should  l>e  applied,  eold-w^ater  enemata  administered,  or  the  bath, 
pack,  or  douche  l)e  renewed. 

Dr.  Stowell  reports  tuo  spiions  i*ases,  with  very  high  temperatures, 
110  and  115  P.,  who  wnre  successfully  treateil  at  the  Massachusetts 
General  Hospital  in  1892,  by  nd>bing  wdth  ice.  The  detfiil  of  pro- 
cedure, which  was  practicjilly  the  same  in  both  cases,  may  l>e  profit- 
ably c[Uoted. 

A  well-developed,  muscular  Scotchman  of  32,  fissistant  cook  in  a 
restaurant,  after  feeling  dizzy  a  couple  of  days,  left  his  basement 
kitcdien  at  noon  of  June  14th,  to  wsilk  »>ff  his  vertigo,  was  seen  to  fall 
and  was  picked  up  unconscious,  having  a  temi>t^rature  of  110"'  F. ;  an 
ice-luig  was  placed  on  his  head  and  he  was  t/iken  ttj  the  liospitat, 
where  he  was  admitted  with  hot,  dry  skin,  pupils  moderately  con- 
tracted^ lips  ashy  pale,  breath  hot  but  sweet. 

The  second,  a  well-developed  Irish  laborer  of  24,  after  working  in 
a  sewer,  was  seen  to  stagger  and  fall  on  the  railroad  track;  he  was 
given  whiskey  by  a  j>olice  officer  and  taken  to  the  accident-room  at 
4:15  P.M.,  June  loth,  completely  iinconscious,  with  a  smell  of  whiskey 
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iu  the  breath ;  pupils  much  coutmoteil  and  iuBensitive ;  skin  hot  aud 
dry:  lii»8  a«hy  pale;  pulsp  14fi.  very  weak  aud  irre^jular  in  force  aud 
rhythm;  respiriitioij  superficial,  irre^ilar,  laboreil;  nioauiug  and 
sxmsm  with  expiration;  aViseuce  of  knee-jerk ;  plantar  reflex  markedly 
excited  by  touching  Hole  with  ice;  rectal  temperature  115*^,  which 
was  as  high  ita  the  thermometer  regiHteretl;  was  stripped  on  table  and 
rubbed  with  ice,  commencing  on  head,  thi*ee  aud  at  times  four  men  inib- 
binj^  the  whole  surface  except  the  pnecoi-dia ;  ice  i>acked  under  neck  aud 
over  carotidH,  and  laid  in  the  axilla?  and  |La"oius;  after  tweuty-tive  min- 
utes rectal  tem|>erature  had  fallen  to  1U4.(I ,  pulse  still  irregular  and 
much  weaker;  atropine  gr.  ^f^  >^iven  hyixxlermically  ;  renjiiration  some- 
what deeper^  moaning  ceased  for  a  time,  goose-flcHh  began  to  develop 
and  knee-jerk  retui'ned;  moved  legs  and  aims  and  it^sisted  introduction 
of  thermometer  in  rectum ;  ten  minutes  later,  at  4 :  50  r.M.,  temperature 
100^  pul«e  1H2,  character  not  improved ;  Btrychnine  gr.  V«  given  8ub- 
cutaneouHly ;  pupils  had  dilated  and  now  reivcted  to  light,  but  he  din- 
liked  to  have  eyes  ojiened;  goose-flesh  had  increased;  bluiHh  tinge  t« 
face  and  arms,  latter  foldeil  across  the  chest  iu  spasm ;  nibbing  with  ice 
stopped,  except  on  bead;  at  5: 15  r.M.  tem]iomtiire  98.3',  character  of 
pulae  unchanged ;  strycluiiue  gr.  ^^^  given  subcutaneously ;  removed  to 
a  drj^  tidile;  moaning  ceased  for  a  few  moments  and  then  began 
again;  dusky  capillary  circulation  iu  cheeks  and  bands,  did  not  re- 
turn rapidly  after  pressure;  i-espiration  not  deep  or  full;  oxygen 
given  in  constant  gentle  stream  and  in  ten  minute«  inspirations  be- 
came deei>er  and  exniraiions  freer;  legs  partially  dmwn  up  on  abdo* 
men;  head  still  rul>l»ed  occasionally  with  ice;  skin  of  cheeks  and] 
shouldei's  warm  to  hand,  of  legs  and  alwlomen  cool;  turned  on  sid&j 
ami  drew  himself  together  as  if  cold;  o]>ein  d  eyes  but  did  not  under-I 
stand;  covered  with  bbinkets  but  moaning  respiration  and  spasm  at 
rexmration  returned  in  k^ssened  degree;  5:4.5  p.m.,  temj)eratui-e  96. H, 
lulse  soft,  more  regular,  fuller  and  stronger;  transferred  to  Ward  D, 
teet  and  legs  felt  coltb  face  blue;  oxygen  as  before  for  fifteen  minutes, 
[lieater  to  feet,  and  blankets;  ice  Imgs  to  bead  atid  ba<*k  of  neck ;  pulse 
V2H,  constantly  improving;  G  P»M.  temperature  in  axilla  97.5°,  quiet, 
owned  eyes  on  l>eiug  spoken  to;  7:l/i  p.m.,  warm  again;  heatei*s  and 
blankets  taken  away;  delirious,  fought  \noletitly  t<>  gf^t  up;  rectal 
temjHiratiire  100/2 \  head  hot;  put  into  tul>-bath  at  70  and  held  there 
in  sjiite  of  struggles;  head  rubbed  with  ice  which  was  also  added  to 
bath;  in  fifteen  minutes  l>egan  to  get  cold  and  grM>se-tiesb  reap- 
]K*anMl;  to  b»>4l  /igain  in  moist  sbeet;  10  p.m.,  temperature  100  ; 
pulse  ?^),  full,  soft,  g<K>d  strengtb;  11  P.M.  talked  rationally;  respira- 
tion gentle ;  turned  over  and  went  to  sleep.  Kith,  took  ice-bags  from 
bead;  17ih,  discharged  well. 


In  Dr,  Burralls  case^  at  the  Presbyterian  Hospital,  New  York,  the 
patients  were  i>bi(X*d  ou  a  Kibl)ee  cot,  in  which  they  lay,  wrapped  in 
sheets  wetted  witli  water  at  about  65°  F»,  supix>rted  on  a  netting  with 
a  trougb  idaiuM]  Imtieath  it;  ic^^-water  wils  pourtnl  over  the  surface  of 
the  body ;  ice  applied  to  tbe  head,  mustard  t<»  pr?ecordia  and  bot  boU 
to  the  feet;  b>|iodermic  iujectious  of  tiixxx.  of  et^ual  parts  of. 
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whiskey  and  ether,  of  wLiHkt^y  alone,  or  of  whiskf^y  aud  digit^iliH  were 
atlministered  as  often  an  Heeiiied  net"<^sHary, 

Dr.  Hackiey*8  practice  at  tlie  New  York  Hfispital  wa.s  to  vnh  tlie 
yiatient  with  ice  or  phice  hiiu  in  a  bath  at  75"^  F.,  with  ice  to  tlio  Jiead, 
and  when  the  thenuoiiintt^r  roj^istered  about  WS  to  remove  him 
wrai>ped  in  a  wet  nheet  to  a  fever  fot,  and  ou  a  further  fall  of  tem- 
perature, to  discontinne  the  pack  and  administer  brandy  per  rectum 
or  brand)  and  digitsdin  hy]K>derniiL*ally,  Hprinkling  the  surface  with 
ice-water  from  au  ordinary  watering-] >ot  on  further  rise  of  tempera- 
ture, and  controlling  convulsions  by  ether, 

Illowav  recommend8  iu  infantile  caflen  that  the  naked  cliild  be 
placed  in  a  folded  Hheet  wet  with  cold  water,  hiid  in  the  i-radle,  ami 
covered  with  a  blanket,  replacing  the  sheet  aa  soon  as  warnii  tlms 
avoiding  struggles  on  the  part  of  the  child  to  e8ca]^»e  the  bath  aud 
]H)HHil}le  iDjurious  nhiK-kH  to  the  system  from  tlie  hitter,  re<bu'iiig  tlie 
temperature  more  slowly,  and  with  less  probability  of  secondary 
elevation. 

Five  Herif>us  cases  of  the  sthenic  form  of  heat-8ti*oke  are  reported 
by  Dr*  Haubohb  house-surgeon  of  St.  Vincent  Hos[iital,  New  York, 
as  having  lu'ou  succi'SsfuUy  treated  irj  the  sniumer  of  ISUO  by  immt*r- 
aiim  in  c»>ld  bath  ((>!)"  F.)  sinudtaneously  with  venesection  to  the 
amount  of  sixteen  to  twenty  ounces.  One  of  those  was  a  blacksmith 
of  forty-four  with  a  rect*d  temperature  of  107°  F.,  om?  a  lalxirer  of 
thirty-seven  with  108.5  ,  one  a  bricklayer  tif  tliJrty  with  l<K),r»  ^  h 
laborer  of  thirty *two  with  10i>.5",  and  a  coalheaver  of  fifty-four  with 
110.t5*^.  AO  were  comatose  ou  admission,  surfa<'e  dusky,  skin  hf>t  and 
dry»  face  Pushed,  pujjilH  contracted^  reHi»iration  stertorous,  jiulse 
fulh  bounding^  140  to  150 ;  in  the  third,  there  was  muscular  rigidity 
amounting  to  <)|tisthotonos.  aud  in  the  fifth,  the  most  critical,  in 
whom  the  temperature  was  110. ;!  ,  there  was  clonic  spfism,  simulat- 
ing status  epilepticus. 

Flint  states  that  on  August  0th,  18n2,  eight  cases  of  coma  from 
BUn-stroke  were  admitted  into  Bellevue  Hospital,  of  which  seven  died. 
In  the  last  cAse  adujitted,  in  which  the  coma  was  as  profound  and 
the  symptoms  generally  as  unfavorable  as  the  otliei-s,  the  pui)ils  were 
conti*acted,  breathing  stertorous,  skin  hot  and  dry,  ]mlse  full  aud  fre- 
quent; bleeding  was  resorted  to  irtainly  because  of  the  fatid  termina- 
tion of  all  the  others,  sixteen  ounces  being  taken  from  the  arm  and 
the  temi»les  being  freely  leeched,  and  on  the  foUowing  day  the  patient 
was  comfortable,  complaining  only  of  debility.  In  the  summer  of 
1864  Flint  had  a  similar  a^igravate<l  case  hi  wldcli  the  abstraction  of 
eighteen  ounces  nf  bln<ul  and  the  cold  douche  ctmstitut^*d  the  treat- 
ment.    Consciousness  returneil  in  au  hour  and  a  half  after  veuesec- 
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tion,  and  he  wiis  ditRbai-god  tbe  following  dfty  quite  well.  Never- 
theleHH,  the  prat'ticie  htis  few  advorateH  in  our  own  country  and  in^tsn- 
erally  coudemned  by  British  jind  East  Indian  practitioners,  who  with 
t^4jual  unanimity  dej^end  upon  the  cold  douche.  **  While  venesection 
nwiy  do  go<jd  in  some  cases,"  says  Wood,  "in  by  far  tlie  majority  of 
instances  it  does  absolute  harm."  One  of  the  excei»tionHl  cas*»s  in 
which  it  did  undeniable  good  was  that  of  Dr.  8.  Weir  Milchell,  who 
having  overheated  himself  by  walking  in  the  eun  and  making  c<m- 
siderahle  muscular  exertion,  all  of  a  hot  August  day.  liecame  uncon- 
scious after  dining  and  remained  so  for  ten  dn\  s,  being  ti^eated  by  coUl 
applications,  etc.»  finally  recovering  consciousness  after  a  prolonged 
hot  mustanl  foot-bath,  and  wdion  iible  to  apeak  imiisted  ho  positively 
uiKin  being  bled  tliat  twenty -five  to  thirty  ounces  of  blood  were  ab- 
stractcnl,  with  immeiliate  I'clief  and  sjieedy  recovery,  when  meningitis 
and  pormauont  ment-il  derangement  might  otherwise  have  been  the 
unfortimato  and  most  regrettjible  result. 

TN'hile  the  hydriatric  treatment  of  hyjierpyrexia  is  that  now  gen- 
erall\  practiseMl,  other  antipyi-etics  have  lieeu  i-ecomraended.  Hhat- 
tuck  says  that  autipyrin  has  been  given  in  a  few  cases  in  the  Boston 
City  Hospital  with  gotKl  results,  and  Dr.  Westbrook  of  St.  Mary's 
General  Hos[»ital.  Brooklyn,  reports  two  cases,  one  a  robust  young 
Englishman  whose  nx-tad  tem]>i>rature  was  K)9  luul  the  other  an  Ital- 
ian lalx^rer  in  whom  it  was  110'',  both  with  symptoms  of  most  pro- 
fouTid  vit^il  disturbance,  in  whc»m  the  rapid  and  jiermaneut  reduction 
of  tem{)erature,  he  thinks,  must  have  been  mainly  due  to  the  hyfio- 
<lerinic  administratirm  of  a  fifty  |»er  centum  solution  of  autipyrin — 
inasmuch  as  the  cold  applications  were  only  continued  half  an  hour. 
In  tlie  tii*st,  he  adds^  *'  the  beneticiul  effect  of  the  al»straction  of  blooil 
(thirteen  ounces)  was  evident."  In  other  hands  large  dones  of  auti- 
pyrin have  been  ineffective.  Li  oue  of  Katzenliach's  patients,  a 
large,  hea%ily  built  female  serAant  of  fifty,  five-grain  cajisules  of 
acctanilid  were  the  autii\vretic  nsed  along  with  ice-cold  cloths  to  the 
head,  s]w>ngiug  with  ice-water  antl  vigr>r<m8  fanning  without  inter- 
mission until  couscifnisruKs  returned  and  she  protested  against  their 
further  continuance. 

Of  43  (-ases  admitted  into  Bellevue  College  HospiUd  during  the 
Bumm»*r  of  IKIIH,  of  which  W  recovered,  1  of  Uiese  having  a  rectal 
temj>erattire  of  110.5°.  ice  to  the  head,  cold  Hjmngijig,  dry  cui>s  to  tlii* 
best  t^>  ndieve  the  pulmonary  congesti<in,  dywpniva,  and  cyanosis, 
'sinapisms  in  the  extremities  and  stimulating  enemata  were  the  onli- 
nary  procetlure.  In  17,  of  whom  4  died,  ]>f>ta«siura  bromide  was 
freel>  use«i  and  in  20,  of  whom  1>  died,  it  was  not  used,  the  remedy 
couse<iucntly  having  Im'm^ii  of  no  uppHrent  benefit. 
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Ether  in  this  country  and  chloroform  in  India  have  been  generally 
used  to  control  convulsions — the  anaosthesia  in  cases  of  recovery 
having  been  maintained  for  several  hours.  Dr.  McVicar,  among  a 
number  of  severe  cases  on  board  the  steamship  Coptic  in  the  Red 
Sea,  reports  one  of  a  steward,  aged  30,  who  was  found  about  noon 
unconscious  from  apoplectic  coma,  with  pupils  contracted  to  pin- 
points, injected  conjunctivfiB,  pale  face,  rapid  stertorous  respiration, 
skin  intensely  burning  and  twitchiugs  of  the  whole  body;  he  was 
successfully  treated  by  ice,  sinapisms  to  nape  of  neck,  inside  of  thighs, 
and  soles,  croton  oil  as  a  purgative  derivative,  hypodermic  injections 
of  ether  to  control  the  convulsions,  and  of  pilocarpine  gr.  i  and  ati'o- 
pine  gr.  yfj  to  induce  free  sweating.  Flint  states  that  hypodermic 
doses  of  physostigma  repeated  two  or  three  times  at  short  intervals 
seemed  to  be  useful  in  relieving  muscular  rigidity  and  convulsions. 
Lotions  of  ether,  dry  cups  to  the  spine,  and  the  rectal  injection  of 
ipecacuanha  have  been  used  in  Australia  to  the  same  end.  Hutchin- 
son, on  the  strength  of  16  cases  at  the  Pennsylvania  Hospital,  of 
which  3  were  immediately  fatal  and  1  after  eight  days,  claims  very 
great  success  following  the  subcutaneous  injection  of  doses  of  one- 
quarter  of  a  grain  of  morphine  sulphate  as  a  remedy  for  excessive 
jactitation,  restlessness,  and  convulsions,  ice  and  the  rectal  adminis- 
tration of  brandy  being  also  employed.  Like  success  was  had  by 
Ellis  with  hypodermic  injections  of  morphine  sidphate  gr.  i,  atropine 
gr.  TYir»  ill  overcoming  the  very  violent  convulsions,  in  one  of  his  re- 
cent serious  cases,  a  large,  muscular  sugar-house  employ^  of  forty -two, 
who  after  attempting  to  struggle  against  the  sensation  of  "  feeling  badly 
all  over,"  fell  unconscious  with  a  rectal  temperature  of  109°  F. ;  fur 
ther  treatment  was  to  deluge  him  with  ice- water  thrown  from  a  height 
of  four  feet  and  to  administer  subcutaneously  tincture  of  digitalis  or 
tincture  of  strophanthus  mx.,  along  with  whiskey  ttIxx. 

Confirmatory  eWdence  of  the  value  of  morphine  is  given  by  Drs. 
Coplin  and  Bevan,  who  had  an  unusual  opportunity  of  obseiTing  and 
treating  heat-stroke  in  its  onset  in  July,  1892,  at  the  Franklin  Sugar 
Refinery  in  Philadelphia.  At  the  request  of  the  management,  an 
accident-room  was  fitted  up  by  them,  the  temperature  of  which  was 
cooled  by  an  air-blast  driven  by  an  electric  motor,  and  which  was 
provided  with  a  spray  obtained  from  an  artesian  well  furnishing  water 
at  45°  F.  Of  213  cases  occurring  in  eight  days  among  800  men  em- 
ployed by  day  and  500  at  night,  182  were  returned  to  work,  28  sent 
home,  2  to  hospital,  and  but  1  died.  Sixty  had  temperatures  over 
104°,  the  fatal  case  110°.  The  routine  treatment  consisted  of  cold 
baths ;  friction  with  coarse  rough  sponges,  to  which  they  attach  great 
importance  as  contributing  to  "increase  the  peripheral  circulation,'* 
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followed  bv  applitmtiou  of  a  fine  spray  of  water  uf  a  teaii>erature  of 
45 '-65"  F.,  the  forcible  impact  of  wliicli,  practiaillv  aiuouiitiu^  U> 
flaj^cilatioti,  oiainUiined  the  ctiuuter-initatioii ;  aii*l  hyiKRlermatic  ad- 
imuiHtratiuu  of  j'„  ^n\u  of  »trvchDiue.  Vu  K^aiu  of  atropine,  i  grain 
of  njorpliiue  and  *2CI  miuiius  of  tincture  of  di^italiB^  with  drachui 
doses  of  aromatic  spirit  of  aiiinioniji  by  the  nioiitb  or  morpliine  in 
coinbinatiou  with  the  aaimouia  wiis  ^^iven  by  the  moutli  in  thise**  not 
exceeding  t|uarterof  a  grain.  In  mild  casen  antipyrin  and  anlifebrin 
were  beneficially  utied,  with  the  ice-cap  and  cold  Hjimv  lo  the  heail 
and  ua|je  of  neck  to  relieve  headache,  cramps,  and  reduce  temperature. 
In  one  case  in  which  the  rectal  tt*raperature  was  lOH.fi"^  after  the  usual 
treatment*  Including  hypodermic  injections  of  i\,  grain  of  atropine 
with  J  grain  of  morphine,  there  was  Cheyne-Stokes  respiration,  and 
the  lips,  ears  and  finger-naik  liecame  blue;  the  man  Wiis  bled  to  eight 
ounces  with  immediate  relief.  Amyl  nitrite  was  used  in  another  on 
account  of  ita  promptness  in  inducing  i>eripheral  determination  of 
blood,  the  headache  and  cramps  disappeariiig  almost  magically,  and 
the  temperature  falling  in  a  few  minutes  from  lO'J.*)'  to  i^J  .  Nitro- 
glycerin is  suggested  as  an  advantageous  substitute  for  amyl  nitrite. 
Subsequently  to  the  active  ti'eatnient,  the  i>atients  were  kept  exposetl  to 
the  cool-air  blast,  which  Drs.  Coi>liu  and  Bevan  recommend  as  a  most 
valuable  adjunct,  with  active  friction  and  rest  in  the  recumbent  j>oHture. 
There  is  nothing  special  in  the  after- treatment  of  couvalesc^nc^ 
fi*om  heat-stroke.  Small  doses  of  quinine  are  advisable;  the  combi- 
nation of  this  remedy  with  ai-omatic  sulphuric  acid,  i\s  recommendetl 
by  Wootl,  has  been  found  by  me,  during  an  experience  of  many  yeana 
ill  the  Navy,  the  preferable  form  of  administnition. 

Sequelae. 

Heat-exhaustion  leaves  no  8e«|uela%  but  after  recovery  from  heat- 
stroke there  are  often  lasting  trace**  of  injury  to  the  nervous  func- 
tions n«it  limited  to  the  vaso-motor  aud  thennogemc.  Persistent  or 
fre<ini'ntly  recurring  headache,  intolenince  of  light,  chrontatopsia, 
cloude<l  Wsiou,  buzzing  in  t)ie  ears,  deafness,  vertigo,  insomnia,  loss 
of  memory ♦  mental  weakness,  alienation,  irritability,  altered  disposi- 
tion»  t<^nileme«s  over  the  spin*',  twitching  of  tlie  muscles,  epile]iBy, 
cutaneous  ana?8thesia  or  hyperesthesia,  partial  paral>sis»  abnormal 
cotidition  of  the  i^exes»  dysfieiisia,  obstipation,  lUaMe  maigre,  aum- 
mia,  functional  disturbances  of  respiration  and  of  the  hearths  action, 
and  many  others  have  been  enumeniieil  by  the  various  writers  as  en- 
during resulte  of  expt»8ure  to  excessive  heat.  Permanent  irritable 
condition  of  the  heart,  ending  in  organic  disease,  is  so  i^ommon 
among  the  engineers'  force  in  the  navy,  that  medicid  examinei's  for 
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recruits  without  previous  knowledge  of  their  occupation  recognize  the 
"  tireman's  heart"  amoug  applicants  for  re-eijlistineiit.  It  is  the  com- 
mon expenence  in  the  navy  that  officers  and  men  severely  son-struck 
or  pro8ti*ated  by  heat  are  never  afterward  able  to  endure  exposure 
to  even  moderately  high  temperatures,  are  subject  to  headache,  tinni- 
tus aurium,  and  other  dintiirbances  uf  innervation,  are  abnormally  sus- 
ceptible to  stimulants,  ami  ljec<inie  habitues  of  the  sick  list  for  appar- 
ently trifling  complaints.  Maclean  refers  to  "  incapacity  for  service 
in  India  or  any  hot  climate  without  at  least  a  more  or  less  prolonged 
stay  in  a  cold  climate,"  as  a  consequenco  of  heat-stroke  iu  British 
tropical  possesflions. 

The  anatomical  lesions  on  which  those  sequelie  of  heat-stroke  de- 
l>end  are,  as  might  l>e  inferred  from  the  symptoms,  chronic  menin- 
gitis, encephalitis,  myelitis,  multiple  and  peripherid  neuritis.  To 
account  for  the  ocular  trouble,  AUemau  says,  **  It  seems  by  far  the 
most  probable  li^  pothesis  to  assume  that  this  same  disturlmnce  of 
the  nervous  system  which  produces  the  general  symptoms— such  as 
nausea,  vomitiug,  headache,  giddiness,  numbness^  and  comTilsive 
movements— extends  at  the  same  time  to  the  vaso-naotor  ajjparatus  of 
the  eye  and  then  manifests  itself  as  that  nutritive  disturbance  which 
we  recognize  as  papillitis.  Visual  defects,  attinbuted  by  applicants 
for  pensiou  to  remote  attacks  of  heat-stroke,  are  very  common,  but 
in  the  opinion  of  Dr.  Spalding,  an  experienced  medical  examiner, 
"  insolation  rarely  affect**  the  sight  permanently  and  if  so,  the  results 
in  the  form  of  optic  atrophy  ensue  within  a  few  mouths,  never,  as  the 
innumerable  pension  claimants  assert,  at  any  interval  extending  from 
four  tt)  nineteen  yeai*s  kiter;  and  Dr.  Tattle,  himself  affected  with 
night-blindDess  due  t+^  atrophy  of  the  retina,  consecjuent  upon  severe 
sun-stroke  in  June,  1863,  while  on  picket-duty,  agrees  that  if  the  dis- 
tnrbance  of  vision  did  not  occur  at  the  time  or  shortly  after  a  man 
received  a  sun-stroke  in  the  army,  it  is  extremely  improbable  that 
bliudness  develoi>ed  ten  or  twenty  years  after  can  be  properly  con- 
nected with  his  insolation. 

Mental  aberration  eventuating  in  decided  insanity  is  not  an  un- 
usual consequence  of  the  cerebral  meningitis  set  up  by  heat-stroke. 
According  to  Pepper  3  of  the  10  recoveries  among  the  20  cases  treated 
at  the  Pennsylvania  Hospital  resulted  in  insanity.  Wood  agrees  with 
Weir  Mit^^hell  that  the  serious  after-lesion  of  thermic  fever  is  menin- 
gitis, of  which  the  fixed  intense  headache  is  symptomatic.  Levick 
found  extensive  inflammation  at  the  base  of  the  brain  in  the  case  of  a 
boy  of  seventeen,  who  had  been  sun-struck;  and  Mitchell  relates  the 
case  of  a  former  ordinary  seaman  in  the  navy,  who  had  suffered  from 
exposure  to  excessive  heat  on  the  coast  of  Africa,  in  whom  he  found 
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extensive  meniDgitis  ai  the  baBe  of  the  brniD,  and  another  case  of  an 
officer  in  the  army,  Bim-struck  in  Texas,  who  was  treated  for  chronic 
inflammation  of  the  meuiuges  of  the  upper  part  of  the  cenical  cord 
and  of  the  base  of  the  brain. 

Eugene  Doay  quotes  (*^ Dt  la  Folie  consecutive  h  V Insolation')  the 
legeudary  aoiLmnt  of  the  inhabitants  of  Abdera,  who  were  struck 
mad  after  having  assisted  at  a  representation  of  the  Andromache  of 
Euripides  exposed  to  the  full  sun,  as  evidence  of  the  occun'ence  of 
mental  derangement  early  in  sun-stroke;  and  Battic  (1758)  reports 
the  case  of  a  sailor  who  suddenly  became  completely  insane, 
from  the  sun  dartiu^  its  rays  ijeri)eDdicularl\  on  his  hea<l,  an  instance 
akin  to  that  told  by  Froissart  of  Charles  VI.,  who  became  insane  at 
the  head  of  his  army,  from  having  remained  on  hoi-seback  all  day  in 
the  sun  during  his  march  against  the  English.  Didard  makes  the 
statement  that  Auvergnats,  who  go  to  the  south  of  Spain,  often  re- 
turn melancholic  or  otherwise  demented.  Bertiand,  who  was  with 
Marshal  Bugeaud's  ex  tuition  in  Arabia  in  August,  1836,  stated  that 
there  wei*e  11  suicides  among  about  200  caeesof  sun-stroke,  and  other 
French  army  surgeons  noted  similar  occurrences  at  Oran  and  Phil- 
ippeviUe.  Fruchstersleben  mentions  sun-stroke  as  the  cauae  of 
several  cases  of  furious  delirium,  Dony  further  gives  Finel  and  Es- 
quirol  for  authority  as  to  the  frequency  with  which  mental  derange- 
ment follows  sun-etroke,  the  latter  attributing  16  among  710  casee  of 
insanity  due  to  physical  causes,  to  coup  de  srileif :  and  Dony  himself, 
at  the  hospital  at  Bethlehem  (1846-60),  had  13  cases  of  ins^inity 
canaedby  sun-stroke,  of  whom  7  reco\*ered.  Decorse,  while  in  Mexico, 
had  under  his  care  a  pharmacien  militaire  and  an  army  officer  of 
rank  attacked  with  sun-stroke,  and  two  years  later,  at  the  Hopital  du 
Oroe  Caillou,  he  saw  the  pharmacien  with  paralytic  dementia  and 
learned  that  the  other  officer  was  under  treatment  in  a  private  asylum; 
and  at  Charenton  he  had  3  patients  affected  with  mentid  alienation 
after  sun-stroke,  2  of  these  with  melancholia,  and  I  with  decided 
mania,  all  three  with  a  tendency  to  complete  dementia.  Vallon  also  re- 
ports two  cases  of  general  paralysis  conaequent  upon  sun-stroke. 
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FROST-BITE. 


BY 

ALBERT  L.  GIHON 

UNITED  STATES  NAVY 


FROST-BITE : 

CONGELATIO-AMBUSTIO  EX  FRIGORK 


The  vpruacnlar  expression  frmf-lntv  is  legitimately  applicable  to 
the  entire  clasn  of  oases  iudiued  by  low  decrees  of  cold,  from  cLapped 
hands  and  feet  to  the  indindual  frozen  to  death  {attphifj'ia  i'Qtigda~ 
fonnu\^  US  the  parallel  term  hi*at*atroke  is  inclusive  of  all  forms  of 
lesion  from  excessive  heat.  Practiciilly,  however,  frost  bite  has  come 
to  have  a  limited  application  to  more  or  lees  severe  local  effects  and 
is  treated  exclusively  as  a  surgical  affection. 

If  it  be  desiraVde  to  have  a  distinctive  desi^ation  for  cases  of 
geuend  freezing,  with  constitutional  involvement  from  the  outaet,  Iobs 
of  consciousness,  torp<:)r,  coma,  etc.,  Comfdaiio  {freezing,  comj^ation^ 
amgrhvinn^  cofHjt'hzione^  Er/rierKntj)  may  be  used  as  such,  but  even 
in  cases  of  rapid  general  freezing  there  is  a  brief  perioil  of  approach, 
indicated  by  IochI  symptoms— the  frunt-lntv  of  surgical  treatises, 
itmbustio  t',rfrttjon%  Fro»tbnind,  gtlure^  qucmado det  hielo^  gdoui — which 
terminates  in  death  if  the  exposure  Vh?  continnetl,  or  if  the  cause  be 
remove<l  ami  proi>er  remedial  meaaures  be  applied,  is  the  limit  of 
liestructive  action. 

Less  serious  local  effects  of  low  degrees  of  cold  are  Chllblaiti&^ 
kilit'ji,  or  mfde» — iternio^  frost  erythema,  crijiht-ma  h  frigorc,  Frostbenle^ 
ertfjeitiirn^  ftfilnifitmeH,  ftedignone;  or  the  still  milder  rhn/m,  ^mttnp, 
Sihntndc^  gcr^urcM,  grietas,  which  affect  the  lips,  ears,  fingers,  and 
toes  of  persons  with  very  sensitive  skins. 

Besides  tliese  are  the  phlegmasia!  consequences  of  *"  taking"  or 
"cat(»hiug  cnhl,'*  fnmi  a  ^stit-ch  in  the  side"  or  a  "cold  in  the  head" 
to  an  acute  catarrh  or  the  gravest  pneumonia  or  rheumatism,  tn  which 
there  may  have  lieen  only  a  sudden  fall  of  a  few  degrees  of  temfiera- 
ture  in  winter,  or  a  quick  cooling  of  the  Ixxly  from  draughts,  rain, 
or  itnpru<lent  change  of  clothing  in  warmer  seasons,  and  in  which  the 
acute  inflammatory  process  develoi>ed  is  le^s  the  result  of  the  mere 
comiiarativMly  lower  temiH?ratnrr  than  of  the  constitutional  predisiKv 
aitiou  of  the  individual  or  pn-^i^xist^^nt  morbid  tendencies  in  the  sev- 
eral organs  or  apparatns.  The  cold,  in  these  instances,  is  appropri- 
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ately  considered  among  the  exciting  causGa  of  the  iiiflauimatorv  or 
febril©  condition  set  up,  and  is  not  of  that  intense  deKr*>e  which 
reduces  the  vitality  of  the  exjionetl  parte  and  causes  general  congehi- 
tion,  frust-bite,  chilbhiiuR,  or  chapping. 

Dr.  Hartshome,  of  Phikideli)hia,  has  described,  under  tlie  term 
ivhi'fitroke,  a  train  of  Hviiiptunm  consequent  ujKjn  exposure  on  anight 
in  February,  when  the  temperature  had  fallen  r50  degrees  (Fahren- 
heit) ,  ocetirring  in  a  boy  of  fourteen,  who  had  mshed  from  bed,  bare- 
foot, and  in  his  night-shirt,  and  st<:)od  at  an  open  window,  to  which  he 
was  attracted  by  an  alarm  of  tire.  Becoming  thoroughly  chilled,  he 
awoke  in  the  morning,  feeling  generally  indisposed,  auifering  with 
severe  headache,  drowHiueHs,  and  vomiting;  the  skin  nnxlerately  hot; 
the  pulse  hard  and  accelerated.  The  next  day  there  were  vomiting, 
catharsis,  incoherent  delirium,  closing  of  the  teeth  firmly  against  food 
and  medicine,  but  opening  of  them  to  receive  lumps  of  ice.  There  waa 
no  clonic  spasm  but  a  disposition  to  close  the  fingers  upon  the  hands 
and  to  throw  out  the  hands  and  feet  with  impatient  suddenness.  The 
skin  became  moist,  the  pulse  variable  but  constantly  accelerated,  and 
during  the  night  he  died.  Hartshome  mi^ntidns  a  similar  case  of  a 
gentleman  in  London,  wdio  was  observed  to  be  ill  on  the  street,  hav- 
ing been  exposed  to  a  sudden  fall  of  temperatnre,  and  was  sent  home 
in  a  cab,  becoming  delirious  and  dying  in  twenty-four  hours;  and 
quoting  Larrey  as  to  the  serious  efTects  of  sudden  great  changes  of 
temperature,  he  states  his  belief  that  the  rapid  fall  in  these  crises 
proiluced  molecular  disorganization,  as  in  the  instance  nf  jdants  sud- 
denly blighted  by  frost. 

M.  Parrod  of  the  Hospice  des  Enfants  Assistos  at  Paris  also  ap- 
plies the  term  coup  de  fivid  (cold-stroke)  k>  the  profound  chilling 
(re/midi^sement)  of  children,  especially  the  veiy  young,  who  having 
been  housed  for  several  days  in  close,  nuventilated  apartments  are 
sent  out-doors  for  hours,  hea\ily  wrai>ped  and  firotected,  and  on  their 
Tetum  are  stripped,  while  sweating  profusely,  and  laid  in  bed  or 
cradle  scantily  covered ;  these  awake  during  the  night,  restless,  agi- 
tated, coughing  as  with  croup,  with  flushed  fa<'e,  hot  skin,  and  fre- 
quent pulse;  or  they  are  observed  to  be  pale,  hollow-eyed,  and  in  an 
apparently  syncopal  state,  the  moutli  opening  as  if  from  nausea, 
moaning  incessantly  and  vomiting;  others  again  aw ake  with  hot  skin, 
cough,  and  broncho-pulmijuary  affections. 

The  primary  effect  of  dry  cold,  like  that  of  heat,  is  the  general 
stimulation  of  the  vitid  powei*s,  the  circulation  and  mspiration  are 
quickened,  the  surface  becomes  aglow,  the  step  more  elastic ;  there 
is  menbd  exhilaration  and  a  general  feeling  of  hk)hntst\  This  con- 
dition continues  a  longer  or  shorter  time  according  to  the  natural 
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viKor  of  the  iDdividual  iital  the  maintenance  of  hih  [iliysicul  activity. 
Lf  the  thermogeuic  prtK*t*«j*  be  not  foniiuensurate  with  tlie  tiemand 
upuM  it,  heat  ^^ill  be  j^^radiuilly  abstniet^Ml,  painful  luiniiug  and  acutely 
prickiug  seusations  are  felt  in  the  hands  and  feet,  which  seem  heavy 
aud  swollen;  the  fingers  and  toes  fii-st,  and  then  the  higher  joints 
gradually  lose  their  flexibility  and  are  benumbetl.  A  general  feeling 
of  uneasiness  and  iiaiu  is  experienced^  soon  gi>  itig  way  to  torpor  and 
drowsiness.  The  bltKxl  reeedt^  from  the  suHace  and  accuinuLites  in 
the  internal  organs;  the  extremities  lieeome  wjjite,  shrunken,  and 
later  mottled.  The  circulation  slackens,  innervation  is  at  fault,  the 
respiration  labored;  an  iiTesiatible  desire  t(3  sleep  overwhelms  the 
patient,  and  unless  active  raeasui-ee  l^e  enix»loyed  he  dies  asphyxiattHl. 
When  no  longer  exposed  to  cold  and  reaction  is  induced,  heat  re- 
turns, usually  transcending  the  normal,  and  congestion,  intiamma- 
tion,  vesication,  ulceration,  sloughing,  and  gangrene  are  successively 
developed, 

I  It  is  possible  for  very  low  degrees  of  t-emperature  to  kill  all  the 
tissues  of  a  part  as  if  ohnrretl  by  heat,  but  cold  intense  enough  to 
I)roduee  this  result  will  usually  at  the  same  time  kill  the  individual 
by  the  depression  of  the  nenous  and  vaaeular  systems.  The  part 
frt>3!en  onlinarily  ItMikn  well  for  a  while,  then  l>ecome«  discolored, 
,  passing  from  light  blue  to  purple,  and  ultimately  black,  evolving  the 
igrencms  inlor.  When  local  death  is  a  primary  effect  i^antjr^ne 
'fwhf^e — LegimestU  the  part  is  characteristically  dry  and  shrivelled. 
>me  of  Owen's  cases  of  sudden  gangrene  at  Quettah  shrivelled  up, 
tming  hard  and  parchment-like,  others  remaining  more  or  less  like 
wealthy  memliers  and  not  sloughing.  Larrey  says  in  his  account  of 
le  campaign  in  Poland,  when  what  he  tenns  *"  ganijrh}e  de  am^^la* 
>»**  was  not  uncommon,  "  in  some  it  was  limited  to  the  surface  of 
le  skin  of  the  toes  and  heels,  and  in  others  the  mortification  attacked 
le  deeper  tissues  to  a  greater  or  less  extent,  some  losing  their  toes 
id  others  the  whole  of  tlie  foot." 

I/ess  degrees  of  cold  lik#^  moderate  heat  produce  pleasurable  sen- 
^tions  until  the  capillary  circulation  in  the  exiK»8ed  parts  is  ob- 
acted,  when  redness  and  swelling  occur  and  pain  is  experienced, 
lisapjH^nring  with  tln^  removal  of  the  cause  or  continuini;  until  iuAam- 
lation  is  induced  with  •'iTusion  KutBcient  to  form  blistiTs. 


Etiology. 

Human  beings  resist  cold  ai»  they  do  heat,  but  for  a  ranch  longer 
iod  than  in  the  latter  instance  litH^ause  the  moi*e  frec|nent  and  ob- 
r^ble  effeottt  of  cold  are  local ;   but  the  p(.)wcr  of  resitftanc^  varies 
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witli  tlie  health,  \'igor,  and  determiiiatiuij  of  the  iudividnal.  The 
poorer  classea  enfeebled  by  iDtemperanei^  aud  iDauitiou,  those  whose 
oceiiijatious  necessitate  exposure  to  cold  and  wet.  aod  who  have  the 
habit  of  sleepiDg  iu  their  wet  boots,  such  as  hike-sailorn,  boatmen,  and 
oyflter-dredgers,  and  othera  wlio  have  to  ait  or  stand  paHsive  and  un- 
protected horn  cold  windsj  as  hacknien,  car-drivers,  conductors,  j<rii>- 
men,  and  locomotive  eugineerSj  are  apt  t<i  Huifer  with  frost-bit*^R  of 
the  toes,  heels,  feet,  lingers,  hands,  nose,  ears,  lips,  and  cheeks.  The 
ability  to  endnre  cold  increases  after  adolescence,  aud  men  ]>ast  forty 
years  of  age  siiccumb  only  under  extreme  conditions.  Closely  fitting 
gloves,  tight  shoes,  elastic  garters,  sitting  with  the  legs  pendant  iu  a 
coUl  rofim  or  vehicle,  «»r  any  other  cause  interfering  with  the  circula* 
tion  i»redisposes  women  particularly  to  frost-bites  and  chilblains,  and 
many  of  this  sex  with  susceptible  skins  suffer  at  the  slightest  fall  of 
temperature  on  the  api>roach  of  winter,  with  fissured  liiis,  chai»j»ed 
hands,  agnails,  and  erythema  of  the  feet  and  eai*8.  In  such  instances, 
the  knowledge  of  the  liability  suggests  the  precautions  of  dryness, 
eapei'ially  nf  the  feet,  loose  woollen  underclothing,  iimtection  of  the 
hands  and  ears,  subsbrntial  heat-producing  food,  fat  nieiit«,  et4?.,  and 
brisk  exercise  as  effectually  preventive  of  the  occniTence. 

Incidentally  it  is  interesting  t<»  note  the  effect  of  prolonged  sul>- 
mersion  in  water  of  a  much  lower  temi>erature  than  that  of  the  bcnly 
as  illustrated  by  the  account  given  by  Gant  {BrifM  Medical  Jout-nal^ 
March  13th,  1880)  nf  Cai»tain  Wells's  swim  of  sixty  houi*s  at  the 
WustmiuHter  Boyal  A<tuariuin,  Loudon,  in  a  tank  filled  with  Imy-salt 
water  of  the  specific  gravity  1.027,  and  the  meiin  tempei-ature  81'^  F, 
(75-87  )  at  the  end  of  which  his  oral  tem|)erature  was  07.2'^  F.,  the 
surface  warm,  pulse  *)4,  weak,  iiTegular,  small  and  compressible,  I'ea- 
piration  normal,  and  no  conjunctival  congestion.  Drowsiness  super- 
vened, erythematous  patches  ap]>eiired  mi  tlie  lower  part**  of  the 
thighs  and  red  marks  in  the  fiexures  <»f  the  kneels  and  in  that  f^f  the 
right  knee  a  few  small  sloughy  spots*  There  was  no  subsetiuent  des- 
ijuamation. 

Arctic  travelera  testify  to  the  exceedingly  low  degrees  of  persis- 
tent cold  that  can  be  borne,  but  rapid  alternations  from  heat  to  cold, 
especially  wh(»n  acconiiianied  with  moisture  and  when  the  distal  parts 
of  the  extremities,  in  which  the  circulation  is  less  active,  are  insnfli- 
ciently  protf?cted,  are  followed  by  frost-bite  of  severe  character.  Gant 
says  that  in  his  experience  of  Canadian  winters  a  very  much  lower 
degree  of  dry  than  of  wet  cold  can  l>e  endured.  Instances  are  nunier- 
uiiH  of  pei'sous  overtaken  by  snow-stonuB  and  ovenvhelme«l  for  day  a 
under  dry  snow,  whose  lives  have  been  saved.  Tedenat  mentions  the 
caae  of  a  inan,  beventy  years  old,  who  had  been  buriecl  twenty-four 
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Lours  TOKiear  sdow,  who  was  under  his  fatber*^  care,  and  who  escaped 
with  sui>eriicial  gan^^reiie  of  tbc^  toes,  aiitl  he  cjiiotes  from  Pilhes  the 
e  of  a  blacksiaitlj  who  had  l»o9U  siiuilarly  buried  four  days  under 
8I10W,  and  frum  Reeve  that  of  a  wuiuau  who  remained  ei^lii  days 
under  a  8now-bank  six  feet  deep,  both  of  whom  were  taken  out  alive 
lint  HubsfM|uently  <lif'd  of  ganjq^ne.  Mi>n^  rerimrkable  both  for  the 
tiiue  uf  incarceration  and  the  fortunate  renult  is  the  case  i^hited  by 
Freranjert  of  Bt.  Peternljurg  of  a  i>e4isaut,  who  wa«  ean^ht  in  a  furious 
HH<iw-8t*)nu  in  the  winter  of  1850-51  and  incloned  in  his  sledjjje  by  a 
lirm  cruHt  of  snow,  w  ho  had  some  bread  which  he  ate  on  the  tirst  day 
of  his  imprisonment,  but  was  w  ithout  other  food  until  he  was  found  at 
the  f^nd  of  the  twelfth  dny,  when  he  was  still  cont^cious,  his  face  yel- 
low, his  body  K^eatly  eniikciated  and  several  of  his  tof\s  frozen,  and 
who  i-ecovei-etl  without  serious  conse^juences.  The  French  army 
cal  officers,  who  took  part  in  the  Russian  campaign,  agree  that 

ere  was  little  suffering  so  long  as  the  temperature,  however  low, 
was  uniform  and  the  air  dry.  Larrey  states:  "During  the  three  or 
f»>ur  extremely  cold  days  ])receding  the  l)attle  of  Eylau  (February 
7tb  to8th,  1807),  when  the  mercury  stood  from  —10  to  —15"^  Reaumur 
©-fi**  to  —2"*  F.)  up  t<j  the  second  day  after  the  battle  not  a  soldier  com- 
plained of  frost-bite,  notwithstanding  they  had  passed  three  days  and 
the  greater  part  of  the  nights  from  the  5th  to  the  Hth  (»f  Fel^niary  in 
the  snow  and  during  the  shai7»eBt  froet  .  *  «  On  the  night  tif  the 
9th  to  the  loth  of  February,  the  temjjerature  rt)se  to  8  to  5^  K. 
(iiO"^  to  45  F.)  and  an  abundant  fall  of  sleet  on  the  morning  of  the  10th 
WAS  the  precursory  sign  of  the  thaw,  which  occurred  during  the  day, 
the  temr>ernture  remaining  at  this  point  for  several  days.  From  that 
moment  large  numl>ers  of  tlie  troops,  both  of  the  guard  auil  of  the 
line,  liegan  to  complain  of  acute  pains  in  the  feet  and  of  numbness, 
weight,  and  uncomfortid»le  sensations  of  i»ricking  and  formication  in 
tl»e  extremities.  The  fc»et  l)egan  to  swell  and  became  dull  in  color; 
ill  some  a  bright  reil  was  ol^served  near  the  base  of  the  toes  and  on 
the  dorsum  i)f  the  foot;  in  others  the  toes  had  lost  motion,  sensibility, 
and  heat,  and  were  already  blmk  and  dry,  announcing  the  develoj)- 
DM^iit  of  uiortificMion.*'    He  say s  further :   **A11  the  i^hysicians  who 

,ve  written  of  this  mortification  {tprfn/t'^nf  ih  nmtj/'hfloH)  consider 
cold  alone  lis  tl»e  dtrtermiuiiig  canst*;  nevertheless,  if  we  pay  at- 
tention to  the  time  of  the  explosion  of  this  mahulr,  its  course,  and 
the  phenomeua  whicli  acc<impnuy  it,  we  ran  con\ince  ourselves  that 

6  cold  is  oidy  the  pre^lisposing  cause."  Owen  says  of  his  Indian 
ca0c*s.  the  men  were  all  in  a  condition  of  great  debility,  with  a  low 
Btandard  of  vital  jiower,  caused  no  doubt  hj  the  fatigue  of  long  march- 
and  e\[M>Hun»  to  tht?  rigorous  climate^  the  opposite  of  that  to 
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whicii  fthev  kad  been  moemikmieil  mSl  their  Ime,  Ditruig  tke  CrinM 
war,  bodi  tbe  Engi»b  and  Freticli  troofie  espedrnQy  waSered  from 
fraiMiite.  Xicleod  isUles  that  on  Juamry  ilst,  18S5,  whm  the 
tliermoneler  indiailed  5'  F.,  2,500 caoes  were  adnitted  to  tlw  Ffcndi 
anbiilaiioM,  of  whom  800  died  bom  the  effects  of  errsipelaa,  prsmia, 
•ad  fgfmghnOft;  and  liegoiiest  in  hia  acecNinl  of  tha  cangdatioos  ob- 
aened  at  GooatantiDople  dnnug  the  winter  ol  18&4-5i5p  aaja  the  gan- 
grene, which  waa  aooght  to  be  attributed  to  efgoiiam  and  mujwj^ 
waa  reaDT  the  result  of  frost-hite  indnixd  bj  cold  and  notatiire  in 
ooufititiitiQDa  of  defective  vitality  and  fBehle  power  of  leaetioo. 


Symptoma. 

TLe  reports  of  militanr  sargeona  of  their  experienoes  with  anniifi' 
a[ierat]fiK  durinK  cold  aeaaoDB  and  in  frigid  regions,  tboee  of  the  medi- 
va]  ufficerB  of  Arctic  and  Antarctic  exploring  expeditioos,  and  of  oar 
own  army  medical  offioen  at  outposts  in  the  NofthwiBSt,  offer  bo  little 
variety  in  the  neqaenoe  of  |»atLological  couditiooB  that  the  recital  of 
one  ia  characteristic  of  nearly  alL  The  following  cases  as  related  bj 
Major  WUlittio  E.  Waters,  snrgeon  of  the  United  Stat^i'g  Army,  when  he 
waa  stationed  at  Fort  Bridger  in  Utah  Territory,  during  the  winter  of 
18(>7-08,  are  ty[ncal  of  froet-bite  as  commonly  seen  in  this  eonntry  : 

(1)  A  private,  36th  U-  S.  Infantry,  24  years  old,  of  feeble  consti- 
tutifm.  f*«riii>e<l  from  eoulinement  in  guard-hoiwe,  8  p.m.,  March  3l)th, 
K^  *liKKi^'K  'inder  the  walls,  and  was  arrested  after  six  hours'  absence 
and  hrrm^^ht  l)ack,  having  travelled  sevend  miles  in  the  snow.  8oon 
after  l^ji^ing  the  fort  his  feet  were  wet  by  wading  across  a  stream. 
When  seen  at  sick-call,  Injth  feet  were  congested,  swoUen,  and  pain- 
ful. Both  great  toes  and  some  of  the  others  and  the  outer  etlges  of 
the  feet  were  pale  and  mottled.  Compkined  of  sharp  burning  and 
pricking  sensation,  as  if  j»arts  had  l>een  exp^Dsed  to  a  hot  fire,  and 
was  unable  to  l>ear  theni  on  the  ground  in  walking.  In  this  case  re- 
eovery  w*is  effected  without  vesication. 

^48)  A  healthy  temi>erate  man  of  IM),  on  the  morning  of  Decemlier 
2Hth,  Ht4irt<*d  afiM)t  to  drive  cattle  to  the  xK>st,  a  distance  of  fifteen 
luih^s,  the  ground  l»eiug  covered  with  snow  six  inches  deep.  Lt>8ing  his 
way  he  wandered  alxjut  all  day,  and  as  night  came  on  and  the  weather 
gn^w  cokh^r,  he  experienced  a  very  ]>aiDful  l>uming  and  at  the  same 
time  numb  sensation  in  his  feet,  which  had  l>een  cold  for  some  time. 
Ftmring  fn>«^zing,  he  took  ofl'  his  boots  and  socks  and  found  his  feet 
swollen,  Tinl,  and  painful,  his  heels  and  tews  l>eing  pale  and  mottled. 
After  rui»bing  them  w*'ll  with  snow,  he  put  on  his  Iniots  and  socks, 
ivnd  wiilkt'd  nil  night,  reaching  the  point  from  which  he  had  started 
early  thft  following  nmrnin^;.      Him  feet  were  then  very  painful  and  con- 

Eestixl  over  most  of  th<^  surfnce,  f^xcejft  at  the  points  where  the  circu- 
itiou  is  most  languid,  which  were  pale  and  shrunken.     He  immersed 
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ihem  in  cold  water  witb  ^reat  relief.  The  following  morning  veeica- 
tion  (.'ommeuced  alx)ut  tbe  toes,  lieels.  and  aDkle-joint8.  The  vesicles, 
lit  fii*8t  colorless,  in  a  ff*w  hourn  began  to  tarn  red,  and  finally  assumed 
a  dark  purple  color.  Ulceration  of  one  of  the  heels  oocnrred  and  one 
of  the  great  toes  Ijecaiue  gangrenous,  the  line  of  demarcation  being 
formed  about  the  metatarso-phalaugeal  joint,  ten  days  after  the  expo- 
sure to  cold. 

(3)  Dr.  D passed  the  fort  in  the  latter  part  of  Deoeml>er  and 

when  about  tifty  miles  from  the  post  lost  his  way  and  remaine<l  out 
for  several  dayH  and  nights  with  the  mercury  below  zero.  He  was 
well  chul  and,  aware  of  the  danger  of  freezing,  w*t8  careful  to  keep  his 
toes  in  motion  aa  much  as  possible  while  riding.  Not^^ithstanding 
his  precautions,  when  he  reached  a  settlement  lx)th  feet  were  frozen 
and  the  usual  phenomena  of  congestion  and  vesication  presented 
themselves,  and  on  tlie  outer  edge  of  one  foot,  a  symce  over  an  inch 
in  width  extending  from  the  little  toe  as  far  Ijack  m^  the  os  calcis, 
sloughed  deeply,  leaving  an  indolent  ulcer  which  granulated  slowly. 

(4)  A  German  sttige-drivor  of  temperate  habits  started  west  from 
the  fort  with  an  empty  sleigh  and  six  horses  on  the  morning  of  Feb- 
ruary yth.  The  snow  on  the  table-laud  l>etween  the  fort  and  his  sta- 
tion wa«  three  feet  deep.  He  was  all  day  going  ten  miles,  and  at 
night  turned  his  horees  adrift  and  st^irted  to  walk,  wandering  alwut 
all  night,  and  wtis  foun<l  at  noon  next  day.  stupelied  with  cold  and  ho 
fatigued  as  to  be  scjircely  able  to  walk.  He  fell  asleep,  and  at  2  I'.M. 
his  breathing  was  stei-toroiis,  fiulse  almost  imperceiitible.  body  pale 
ttud  cold,  presenting  the  appearace  of  fatal  collaiise.  His  feet  and 
legs  for  several  inches  above  the  ankles  were  frozen  stiff  as  boards. 
His  feet  were  kept  in  ice-wiiter  until  they  became  soft  and  rem*tic>n 
was  finally  established.  Consciousness  returned  after  t\*enty-four 
hours.  The  following  day  the  feet  and  ankles  were  red,  swollen,  and 
quite  sensitive  to  the  touch;  vesication  apf»eared  on  the  12th;  and 
on  the  ITtli  the  8kin  <^if  lioth  feet  ami  the  vesicles  assume<l  a  dark 
color.  Motion  of  the  feet  gave  rise  to  intense  tiain.  On  the  22d, 
well-defined  superficifd  sloughs  develo|)ed  over  both  ankles,  termi- 
nating in  gangi*ene,  re^juiriug  amputation  of  both  feet  a  month  later, 
with  ultimate  recovery. 

(5)  A  heavy,  stout-framed  man  of  30,  over  six  feet  tall,  in  good 
health,  stai-ted  with  another  man  at  three  o*clock  in  the  afternoon  of 
January  Ist,  to  walk  ten  miles,  in  the  midst  of  a  severe  snow-storm. 
They  were  soon  lost  but  pressed  onwartl  until  two  o'clock  tlie  next 
morning,  when  they  found  a  place  somewhat  protected,  where  tljey 
n^mained  until  daylight,  pacing  up  and  down  on  the  ice  to  keep 
wann,  when  thev  undei-took  to  retrace  their  steps.  Early  in  the  day, 
his  companion  bet'ame  exhaust4>d  fr€>m  cold  and  fatigue  and  finally 
froze  to  death.  He  experienced  no  great  inconvenience  from  cold 
feet,  but  at  night  they  became  numb,  nil  sensation  left  them,  and  they 
seemed  like  dead  weights.  On  the  third  day,  crossing  a  creek,  the 
ice  broke  and  he  went  into  the  water  »lK>ve  his  knees,  which  pnKluced 
a  warm  and  grateful  sensation,  and  enabled  him  to  walk  with  m(^re 
ease.  The  snow  was  two  f#«et  dee]i  «n<l  afToitleil  some  suppoH  to  his 
leigH.     When  about  exhausted  from   coUb    hunger,  and  fatigue  he 
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reached  a  cabin,  fell  against  the  door,  and  when  taken  in  was  unable 
to  articulate.  His  boots  and  HOfks  were  t*ut  off;  hiH  feet  were  whit^, 
shrivelled,  and  frozen  stiff,  and  ultiniat+^lv  bt^canie  gangi'enons^  lines 
of  demarcation  being  established  on  one  foot  about  the  tiirso-meta- 
taraal  articulation  and  on  the  other  as  high  ui)  as  the  ankle.  Aroput^i- 
fcions  were  performed  and  three  months  later  the  stumps  were  cica- 
trized. 

Assistant  Snrgeon  Shearer  of  the  United  States  Army  relates  a 
case  which  is  typical  not  only  of  severe  frost-bite  but  of  the  power 
of  resistance  of  a  vigorous,  determined  man.  The  i>atient,  who  was 
admitted  to  the  military  hospital  at  Fort  Wallace,  Kansas,  on  Novem* 
ber  '22d,  with  liotli  feet  frozen,  had  been  herding  cattle  on  the  Arkan- 
sas River,  and,  having  lost  all  his  ponies,  started  to  walk  seventy  miles 
north  to  the  Kansfis  Pacific  Railroad.  On  the  second  day  the  tem- 
perature suddenly  fell  to  —  7''  F.,  a  northwest  gale  blowing.  He  kept 
on  against  the  storm,  and  on  the  afternoon  of  the  thirtl  day  had  the 
good  fortune  to  meet  and  kill  a  stray  Imffalo.  Almost  dead  with  cold 
and  thirst,  he  drank  greedily  of  the  blood  of  the  animal.  He  threw 
away  his  rifle,  cut  up  his  bhinket  in  pieces,  whifh  he  tied  around  his 
feet  and  again  puHlied  on.  On  the  evening  of  the  fourth  day,  he  was 
discovered  endeavoring  to  dig  a  hole  in  which  to  prutt'ct  himself,  in 
the  sand  along  the  raih'oad  ti-ai-k,  which  he  had  struck  twelve  miles 
west  of  his  objective  point.  Eighty  head  of  stray  cattle  were  frozen 
to  death  during  the  storm.  When  foimd,  his  nose,  cheeks,  ears,  and 
hands  were  badly  fi'ozen,  and  life  in  the  feet  was  irrevocably  gone. 
Lines  of  demarcation  soon  estal>lished  themselves  high  up  over  the 
left  instep,  including  part  of  the  heel,  and  just  above  the  right  tarso- 
metatamal  articulation,  leaving  the  heel  intact.  Violent  erysii>elas 
attacked  the  right  stump  on  the  fourth  day,  extending  to  the  hip,  but 
the  patient  ultimately  i-ecovered  and  resumed  his  occupatit>n  as  a 
herder  in  Montana. 


Frost-bites  are  of  frequent  occurrence  during  our  furious  "bliz- 
zards," or  winter  snow-storms,  attended  with  winds  of  great  velocity 
and  low  degrees  of  cold,  as  during  that  of  February,  1H1I5,  when  with- 
in a  mile  of  the  city  of  W'ashington,  a  party  of  farmers,  breaking 
through  a  snow-drift  over  six  feet  deep,  discovered  the  body  of  a  man, 
frozen  to  death,  standing  upright  and  bowed  a  little  forward  as  if 
breasting  the  storm ;  and  the  hospitals  were  full  of  cases  of  local  freez- 
ing of  varying  degrees  of  severity.  Frost-bit^  is  a  favorite  subject 
with  the  authors  of  Paris  theses  and  writers  for  medical  jimruals,  but 
the  individual  cases  are  much  alike,  and  whether  pulilished  in  Stock- 
holm, Rotterdam  or  Ghent,  St.  Petersburg,  Cracow  or  Budapest, 
Vienna,  I^Iilan  or  Lausanne,  Algiers,  Constantinople  or  Calcutta,  the 
story  is  only  of  a  greater  or  less  destruction  of  parts,  usually  of  the 
feet,  requiring  amputation,  in  which  the  o|)erator's  interference  is 
limiteil  to  assisting  nature's  spontaneous  efforts  to  separate  the  dead 
from  the  living  structures. 
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Morbid  Anatomy. 

Briefly  stated,  when  a  part  is  exposed  to  cold  the  cutaDeoua  capil- 
lane8  contract,  the  blood  ia  driven  out,  and  the  part  becomei^  pale, 
cold*  and  feelrt  numb  and  heavy.  If  the  exposure  he  brief,  the  rnpil- 
larieB  dilate  and  fill  with  IiIdckI,  reaction  occurs  exceeding  the  normal, 
the  part  becomes  lively  red  in  color,  with  a  peculiar  burning,  prick- 
ing, tingling  sensation,  at  first  not  disagreeable.  Moderate  cold  of 
this  degi*ee  has  a  pleasant  stimulant  efl*eot  upon  the  whole  s^stem, 
increasing  the  force  and  frequency  of  the  circulation*  with  universal 
exhilaration,  the  systemic  stimulation  being  quickly  followed  by 
general  depression. 

If  the  exposure  be  longer  continued,  the  blootl  reti'eats  farther 
from  the  surface,  which  l>ecomes  pale,  whitish,  and  hiter  of  a  stone- 
color;  there  is  loss  of  sensibility  and  power  of  motion,  and  stift'ness 
of  the  part;  the  sensation  attending  reaction  is  no  longer  pleasurable 
but  apt  to  be  decidedly  painful  from  over-distention  and  congestion 
from  the  returning  volume  of  blocKl;  the  skin  l>ecome8  red.  hot,  swol- 
len, and  sensitive ;  and  a  general  feeling  of  discomfort  and  pain  fol- 
lowed by  torpor  affects  the  whole  system. 

If  the  cold  continues  still  limited  to  the  pari,  or  is  suddenly  ap- 
plied in  an  inten.se  form  but  not  severe  enough  to  chill  the  entiro 
body,  the  exposed  part  will  Iw  completely  frozen,  j^Tfectly  insensi- 
ble, shrunken,  cold,  stiff,  hard,  even  brittle,  lii'id  and  mottleil  in  color 
from  coi^gulation  oi  bhxHl  in  the  subcutaneoiis  veins,  the  appearance 
being  similar  t<^  that  prixlucpd  by  the  to<»  long  applicjition  of  an 
ether  »[>ray  to  a  imri  and  due  to  the  same  condition  of  bh^Kl  st/isis. 
The  stagnant  corjiusclcs  disintegrate,  molecular  death  oci*urs,  slough- 
ing and  mortiUcatiou  ensue,  and  a  line  of  demarcation  spontaneously 
establishes  itself  and  marks  the  limit  of  pOHsible  restoration.  At  the 
same  time  the  general  systenj  is  oppresseil  ns  if  under  the  influence 
t^f  a  i>owerful  narcotic;  drowsiness  increases;  and  the  individual 
keeps  awake  only  by  a  strong  effi^^rt  of  will  or  the  vigort>us  inter- 
ference of  others. 

A  still  longer  exposure  and  a  greater  extent  of  surface  involvetl  in- 
duce the  accumulation  of  blood  in  the  hirge  internal  vessels  and  vis- 
cera; the  bmin  is  engorged,  B<m>us  eflTusion  takes  place,  and  fatal 
stupor,  conja,  and  asphyxia  occur. 

The  danger  from  frost-bite  is,  therefore,  in  proportion  to  tlie  de- 
gree of  cold,  the  duration  of  exiKysui-e.  the  extent  of  surface  exposed, 
and  the  physical  con<Htioii  and  power  of  resistance  of  the  individual. 
Alcoholism  contributt»«  gr^atlj  to  a  fatal  result  in  comiwiratively  mild 
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frost-bite,  from  which  {)eracma  of  tempemte  habits  would  speedily 

recover.  If  a  part  has  been  only  motlerately  chilled,  the  risk  will 
ordinarily  be  frnm  excessive  reaction;  if  it  has  been  completely 
frozen,  it  will  be  from  Blou^hin^;  in  general  congelation  it  is  from 
fatal  coma  and  asphyxia.  Lebastard.  in  a  comprehensive  ^tudy  of 
the  mechanism  of  death  from  cold,  lia8e<l  on  hiH  ex{)erience  as  mtderm 
aidt  •major  of  a  column  of  French  troops,  which  left  Aumale  for 
Boghar  and  was  overwhelmed  by  a  hiuTicane  of  icy  rain  and  sleet, 
which  arose  suddenly  on  the  nicmutainH  and  caused  the  death  ot  nine- 
teen men  of  the  Ftmrth  Zouaves  at  Tleta  des  Douairt),  arrived  at 
the  following  conclusions :  first,  in  sndden  and  progressive  cliilUng, 
death  is  caused  by  cerebral  anaemia;  second,  in  slow  and  continued 
chilling,  it  is  due  to  cerebral  congestion;  third »  in  sudden  reheating 
it  is  the  result  of  embolism  from  clots  formed  by  carljonic  acid  »et 
free;  fourth,  death  after  partial  freezing  is  pnxluced  most  often  bv 
congestion,  sometinaes  by  anaemia,  both  due  to^  capillary  emlx)li8ni 
from  clots  formed  in  the  frozen  jiart.  Fremmert  iu  his  stntisticul  ac- 
count of  frost-bite  as  seen  by  him  in  the  Obucliovv  Hospital  at  St. 
Petei-sburg  during  the  decade  1807-77,  published  in  Langenbeck's 
Arclilces^  states  that  the  greiitest  numher  of  admissions  was  nut 
always  when  the  weather  was  coldest  but  when  the  changes  were 
greatest,  as  during  early  frost  or  loug-continuetl  violent  wet  winds. 
The  total  number  of  cfises  treat>ed  in  the  hospital  during  the  ten  years 
was  494,  of  whom  45t)  were  men  and  '^8  women.  The  admissions 
during  the  year  1870,  when  the  number  was  greatest,  amounted  to 
eleven  per  centum  of  all  the  cases  occurring  in  St.  Petersburg  (about 
700)^  and  represented  the  average  pmportion  of  those  requiring  hospi- 
tal treatment;  of  these  3  died.  Of  402  frost-bites  among  men,  of 
wlioui  absolutely  accurate  histories  were  obtained,  112  occurrtnl  in 
passive  conditions,  while  asleep  on  tlie  ground  or  in  sledges,  wagons, 
or  in  rooms  not  heated ;  and  of  these  men  •  2  were  intoxicated,  as  were 
98  of  the  192,  who  were  fi*02en  while  actively  engage<i»  either  walking 
or  employed  in  out-door  occui)ations,  or  were  tramps,  jieddlers,  etc. 
Of  the  38  women  7  were  frost-bitten  while  asleep  on  the  snow  or  in  cold 
vehicles.  4  of  these  intoxicated;  and  11  were  jiedestrians,  or  working 
outdoors  or  street- walking,  6  of  these  being  drunk.  Onlv  212  of  the 
494  were  warmly  clad.  In  333  cases  the  inferior  extremities  alone 
were  affected;  iu  105  the  superior  only;  in  38  both;  in  12  the  limb« 
and  other  parts;  an<l  in  6  tlie  limbs  esoapeil.  the  parts  frost-bitten 
being  the  oars,  Doea,  cheeks,  prepuce  and  glans  ]>ejiis.  The  right 
foot  was  oftener  frozen  than  the  left,  from  tlie  habit  of  allowing  it 
to  hang  outside  the  sledge  while  driving.  Spontjineous  separation  of 
fingers  and  toes  usuaDy  occnrred  in  sixteen  to  eighteen  days,  but  in 


MORBm  AKATOMT. 


209 


k 


one  iiMNHHi^was  delayed  six  weeks.  Two  hundred  and  twenty -two 
opfirations  wei^e  performed  on  I'M  patients,  15  being  major  amputa- 
tions of  one  of  more  limbt*.  Tlie  general  he^ilth  was  unaffected  in 
fifty-two  per  centum  of  the  cases;  in  t\^ent\ -three  i>er  ci^ntum  consti- 
tutional disturbnnee.H  resulte<L  lio8pital  gangrene  occurred  in  seven 
per  centum,  erysipelas  and  phlegmon  in  six,  traumatic  and  pyfrmio 
fever  in  over  eight,  septic^Tmia,  cerebral  embolism,  and  tetanus  in 
rather  le«s  than  two.  Of  42  deaths,  IH  wcn^  from  pyirmia  and  septi- 
cfemia^  7  from  intestinal  ulceration  and  chronic  diarrluea,  4  from 
cerebral  embolism  and  apfiplexy,  and  the  n^st  from  tebmus,  chronic 
alcoholism,  pneumonia,  marasmus,  etc. 

Chilblain. — The  minor  local  effects  of  cold  describi'd  as  chilblain 
(pernio) »  which  are  only  secondary  incidents  of  mild  frost-bite,  are 
fruitful  subjects  of  con trilmtions  to  the  transactions  of  medical  associa- 
tions and  to  the  pages  of  metlical  periodicals.  They  are  common  oc- 
currences in  young  people,  especially  girls  of  lymphatic  constitutions 
and  inactive  habits,  and  are  a  fre<iuent  result  of  the  exjjosure  of  cold 
bands  and  feet  to  a  hot  fire,  or  of  other  sudden  alternations  of  heat 
and  cokL  They  usually  begin  as  an  eruption  of  violet  or  dull  red 
patches,  not  defined  in  shai>e,  slightly  raised  or  tnmefied,  and  at- 
tended with  severe  itching  or  burning,  at  the  site  of  which  scarcely 
perceptible  vesicles  and  later  decided  bullte  form,  which  rupture  and 
lead  to  ulceration  of  an  indolent  character.  The  characteristic  ulcer 
of  chilblain  has  the  appearance  of  a  smooth,  superficial  excavation 
with  thick  white  edges  and  a  [leculiar  viscid  slimy  discharge.  When 
the  skin  is  very  thick,  as  over  the  heels,  tlie  ulceration  occurs  in  the 
form  of  deep  painful  cra<'ks  or  fissures  known  as  kilnts, 

Gant  defines  chilblain  as  a  local  inflammation  of  the  skin  of  an 
Hflthenic  tyx>e,  subject,  perhaps,  to  regularly  recurring  attacks  of 
congestion,  and  occurring  in  three  degrees:  (1)  simple  congestion 
atteudeil  by  gr**avt  itching,  alternating  witli  periods  of  extreme  ten- 
derness to  extenial  pressure ;  (2)  vesication;  (3}  death  or  sloughing 
of  the  affected  portion  of  the  skin  and  [)erhaps  of  the  suWutaneous 
cellular  tissue,  forming  an  ulcer  of  indolent  character.  Gross  make« 
three  varieties,  the  erythematous*  the  uWrated.  and  the  gangrenooa. 
Dubrac  dcJ^cril^ejs  four  forms  of  engelttrcii,—/7yftfi/mffh'(tH*\  phlrtjmO' 
7IWWC,  phlifcthio^ik  or  uMrrmt^  and  tjamjrhituse.  Dmochowski  and 
oth**rs  consider  engelure  an<l  golure  (chilblain  and  frost-bite)  as  two 
distinct  maladies ;  but  Ijegouest,  Vallette,  and  T<nlenftt  reganl  I'enge- 
lure  as  a  first  degree  of  gdure ;  Hillairet  auid  Gauchet  describe  it  as 
the  first  degree  of  the  action  of  c»old  upon  the  skin,  being  c<  mi  parable 
to  till'  nil>efiw'tion  i>f  a  burn  of  tln^  first  degree;  Ternier,  KaiKJsi, 
and  the  French  dermatologists  speak  of  it  as  a  dermatitis,  resulting 
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from  frost-bite  occiirriug  amon^  scrofulous  nubjects  and  those  of 
fither  anipmic  prediHpoBitious,  in  it8  ordinary  type  consifitiug  uf  an 
infiltration  of  the  derma  in  all  or  almost  all  its  tLicknesa,  not  well- 
tletiued  in  ext4*ut,  slightly  elevat^^d  jibovt*  tlie  surface,  and  Kurmounted 
Uy  nil  exuilation,  which  sei)arates  the  epidermis,  constituting  minute 
plilyf'tenrr  or  dpcidcd  bullm. 

Osier,  defining  lliiynaud'a  diBea.«ie  an  a  vascular  disorder,  probably 
dependent  upon  vaao-motor  iiiiluences»  characterized  by  three  grades 
of  intensity:  [a)  local  syueopcj  (^0  local  asphyxia,  and  (f)  local  or 
symmetrical  gangrenej  Hays  of  local  »ynvopt:  "  This  condition  is  seen 
most  fre<iuently  in  the  extremities,  producing  the  condition  known  aa 
dead  fingers  or  dead  toes,  analoguus  to  that  produced  by  great  cold,*' 
— and  of  Itival  (iHphtjxia :  **  Chilblains  form  the  mildest  grade  of  this 
condition,  which  usually  follows  the  local  syncope  but  may  come  on 
independently — of tenest  affecting  the  lingers  and  tnes,  next  the  eai*8, 
and  more  rarely  portions  of  the  skin  on  the  arms  and  legs.  During 
an  attack  the  fingers  alone,  sometimes  the  hands  also,  swell  and  be- 
come intensely  congested.  In  the  must  extreme  grade  the  fingers  are 
perfe<".tly  livid  and  the  cai>illary  cin  uktitm  is  almost  stagnant.  The 
sweUing  causes  stiffness  and  usually  pain,  not  acnte^  but  due  to  the 
tension  and  distention  of  the  skin.  Sometimes  there  is  marked  anes- 
thesia." The  facts  that  attacks  of  this  sort  may  recur  fnr  yeara  and 
be  brought  on  by  the  shghtest  exposure  to  cold,  and  that  local  or 
symmetrical  gangrene  follows  the  local  aaphxyia,  establish  its  patho- 
logical identity  with  chilblain. 

Chilblains  are  exceedingly  apt  to  liecome  chronic  or  recurrent,  and 
often  result  in  hyperti'ophic  deformities  es|>ecially  of  the  hands,  loss 
of  nails,  and  otln-r  ungual  <lystro[jhies,  Ouerin  describes  numerous 
irregularities  (cufjehireH  anormaks)  in  form  and  scat  of  lesion,  and  says 
that  it  is  interesting  to  note  that  the  cold  and  Jitropliied  extremities 
from  infantile  paralysis,  synngomyelia,  articular  affeclions,  etc.,  con- 
stitute fjivr>rite  sites  illettx  ife  jtrAlilevfton)  for  chilbhiins  by  reason  of 
the  simultaneous  extrinsic  and  intrinsic  lowering  of  temperature. 


Treatment. 

The  effect  of  prolonged  extreme  cold  upon  the  animal  tissues  be- 
ing to  cause  occlusion  of  the  capillaries,  interfering  with  the  inner- 
vation and  nutrition,  and  finally  <leath  of  the  part,  the  manifestly 
proi»er  ccnii'se  of  treatment  is  \jo  attempt  to  bring  about  the  gradual 
restoration  nf  the  circulation  and  through  this  the  return  of  warmth, 
which  can  he  beat  accomplished  by  vjenth-  friction.  If  a  ]>art  which 
htts  been  fiozen  even  partially  is  subjected  to  high  external  temijera- 
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turo,  before  the  circalfttioD  is  restored,  its  death  wiO  inevitiiblv  re- 
sult. Parts  severely  froet^bitteD,  or  actually  frozen,  are  not  always 
irrevocably  deHtroved.  As  stated  by  Gant,  the  combti  of  cocks  and 
the  ears  of  rabbits  were  frozen  by  Hunter  and  these  {)arts  afterward 
recovereil.  Leeches  and  fro^  have  been  i>lace4l  in  the  same  condi- 
tion and  afterward  restored  to  actinty,  the  duration  of  the  consola- 
tion beinj<  tolerated  longer  in  cold-blooded  animals  than  in  warm. 

The  ordinary  practice  is  to  rub  the  frozen  parts  with  ice  or  snow 
precisely  as  in  casei*  of  heat-stroke,  a  procedure  apparently  as  para- 
doxical as  that  of  "Mowing  hot  and  blowing  cold."  No  matter  how 
cold,  white,  hard,  and  brittle  the  part,  even  should  a  whole  limb  or 
several  be  involved,  if  the  freezing  have  not  been  too  long  continued, 
partial  recovery  may  be  expei^ted  l»y  judicious  and  very  gradual  at- 
tempts to  restore  the  circulation.  The  case  related  by  Dr.  J.  T. 
Hayes  of  the  Kiino  Arctic  exi^ition  is  pertinent: 

•*An  Esquimau,  who  had  his  leg  frozen  above  the  knee-joint, 
until  it  was  stiff,  cold,  and  apparently  lifeless,  was  placed  in  a  snow* 
house  having  a  temf)erature  of  —20  F.  The  Ifg  was  bathed  with  ice- 
cold  water  for  about  two  hours  and  then  enveloi>ed  in  fui-s  for  three 
or  four  hours,  when  frictions  were  begun,  first  w  itli  the  feathery  side 
of  a  bird-skin,  then  with  8m>w,  alternately  wrajiping  the  limb  in  furs 
and  nibbing  it  for  nearly  twentv  -four  hours.  It  was  next  (*arefully 
wi*apped  up  and  the  tem[)erature  of  the  snow-house  gradually  raised 
by  lamps  alwve  zero.  On  the  third  day,  tlie  patient  was  taken  to  his 
own  house,  and  in  seventy  hours  he  was  widking  about  with  only  a 
slight  frost-bite  of  one  of  the  toes." 

Thorburn  says  it  is  difficult  to  det^^rmiue  how  long  torjior  may 
exist  without  destroying  vitality.  8ir  John  Franklin  declared  that 
an  animal  could  be  resnscitatetl  even  after  the  whole  boily  had  been 
frozen.  Ashhunst  quotes  Kicolaysen's  report  of  a  case  of  recovery 
after  the  recbd  tem|K*niture  had  fallen  to  7G.4'  F. 

The  precise  measures  to  be  adopted  must  he  left  to  the  discretion 
of  tlie  medical  attemhmt,  upon  whose  skill  and  ingenuity  will  depend 
the  adaptation  of  available  means  to  the  peculiar  exigencies  of  e^ch 
CAse.  lee,  snow,  iced  water,  and  cold  water  gradually  raised  in  tera- 
peratui*e,  are  the  main  dependences.  Sometimes  ice  and  sn«>w  may 
l>e  tcH>  cold  or  rough,  and  cold  water  applied  by  soft  sponges  or  flan- 
nels or  by  irrigation,  sprinkling  or  spraying  will  be  the  better  means. 
Sometimes  friction  is  not  jostifiable  even  with  the  utmost  cure  and 
gentleness,  as  when  the  frost-bitten  parts  are  very  brittle,  as  in  the 
C44se  of  the  external  ears  and  tii>  of  the  nose,  which  have  been  broken 
off  by  injudicious  manipulation.  In  profound  general  congelation, 
artificial  respiration,  persisted  in  fnrh<Mirs.  will  probjiblv  l>e  nxjuired 
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along  with  the  local  treatment.     The  febrile  reaction  after  pro 
exposure  to  cold  is  ordinarily  of   the  typhoid  grade,  and   brandy 
whiskoy,  and  other  general  HtimulautH  by  mouth  or  rectum  will  be  in 
dilated.     Later  in  the  case,  slightly  stimolating  lotions  *>[  camphor^ 
linimentiim  sai>oni8,  ammoniated  embrocations,  tincture  of  arnit 
hamamelis.  and  the  like  may  be  appropriately  iwed  to  encourage  loc 
reaetittn,  whieli  miint  not  be  allowed  to  become  exceBnive,  nor  sho 
the  patient  be  ]>kced  in  a  warm  r<ioiii,  n<jr  be  brought  near  a  fi 
until  the  normal  I'irculation  has  been  re-e«tabliHhed ;  imprudences 
tlu8  sort  have  re^*ulted  in  fatal  congestion  of  the  lungs  as  well  aa 
death  of  the  part.     According  to  Sir  Astley  Cooper,  even  the  warmth 
of  the  bed  may  occasion  inHfiiDmatian   liable  to   end  in  gangrene. 
Baron  Larrey,  writing  of  the  exi)tHlitinn  of  Moscow,  says:  "Woe  to 
the  man  l>enumbcd  with  cold,  whose  animal  functions  were  almoi 
BUspended  and  whfme  external  sensibility  was  lost,  if  he  sudden 
entered  into  a  room  toti  warm  or  aiiprouched  too  near  the  great  fi 
of  a  bivouac!     The  benumbed  [uirts  or  frozen  extremities,  dista 
from  the   centre   of  circulation,  were  struck  with  gangrene,  whic 
manifested  itself  at  the  very  instant  and  developed  with  such  rapidity 
that  its  |)rogress  was  perreptilile  to  the  eye.     Or  else  the  individual 
was  suddeidy  sufl\)catcd  hy  a  sfjrt  of  turgescence,  which  seemed  to 
seize  upon  the  pulmomiry  and  cerebral  systems;    ho  died  as  from 
asphyxia.     So  died  M.  Sureau,  phannacien  en  vhef  de  la  rjank.     He 
arrived   safely  at   Kowno  only  weakened  by  cold  and  abstinence. 
They  ofl'ercd  him  a  refuge  in  a  very  warm  rcKjm  of  the  pharmacy  of 
the  hospital.     Scarcely  had  he  passed  a  few  houm  in  this  atmos- 
phere, to  whicdi  he  was  unaccustomed,  when  his  limbs,  which  he  no 
longer  felt,  became  swollen  and  bloated,  and  he  expired  soon  after  in 
the  arms  of  his  son  and  one  of  his  colleagues,  without  having  li 
fdile  to  utter  a  single  word/'     In  another  place,  he  says:  "Perso: 
have  been  seen  U^  fall  stone-dead  at  the  bi\'ouac  fires.     All  who  a 
proached  near  enough  t(j  warm  their  frozen  feet  and  hands  were  a 
tacked  with  gangi*eue  at  all  the  points  where  cokl  had  destroyed  their 
vital  properties.  .  .  .  Happily  most  followed  the  advice  of  the  siir- 
(;eoD8,  nibbing  with  snow  and  with  lotions  of  camphorated  brandy, 
which  lire  vented  gangrene,  wlien  it  was  not  already  developed,  whi 
this  occurn^tl  in  all  who  went  into  the  cities  (^r  near  the  fire." 
eight  c4iseB  under  the  care  of  Surgeon  Owen  of  the  Indian  service 
the  base-hospital  at  Quettah,  fx^cuning  among  cam ]> followers  at  th 
encampment  of  Dasht,  six  thousand  feet  idiove  the  sen  level,  ^\e  who 
hastened  to  warni  their  cold  feet  by  the  tires  suffered  with  sudden! 
developed  gangrene. 

When  local  inilammation,  which  is  usuaUy  disposed  to  assume  an 
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erysiiieUtousi  cLaracter,  does  occur,  it  must  be  controlled  b^'  astrin- 
gent and  refrigerant  applications  aided  by  [msitiou.  Von  Bergiuann 
advises  anspension  of  the  frost-bitten  member  in  an  eWated  position 
and  Fremmert  relied  principally  on  vertical  suspension  and  antisep- 
tic applications.  The  list  of  local  remedies  recommended  is  almont 
interminable.  The  tincture  and  compound  tincture  of  iodine  havi*  met 
with  most  general  favor.  The  tinctura  ferri  chloridi,  tlie  ai>plication 
of  lint  soaked  in  ox-gaU  as  recommended  by  ex-Surgeon-Oenenil 
Moore  of  the  United  States  Army,  acjua  aramoniie,  tincture  of  arnica, 
caetor  oil,  the  various  balsams,  with  hydrocyanic  acid,  etc.,  have  had 
their  advocates  in  the  treatment  of  superficial  frost-bite.  Be,snier 
and  Broq  in  the  Lyon  M^diail  for  January,  180»1,  advise  Viathing  the 
frost-bitten  hands  in  a  decoction  of  walnut  leaves  and,  alter  dryings 
rubbing  them  with  strong  tincture  of  camphor  and  then  dusting  with 
a  powder  of  bismuth  salicylate  and  starch,  aUaying  the  itching  at 
night  by  a  lotion  of  tannin,  rosewater,  and  glycerin,  foUoweil  by  the 
use  of  the  powder.  If  ulceration  have  occurred,  the  parts  should  be 
wrapped  in  walnut  leaves  softened  in  hot  water,  Acet^inilid,  iodo- 
form, resorciu,  salol,  and  the  unofficiual  ammonium,  potassium*  and 
sodium  sulpho-ichthyolates  have  also  been  used. 

Dr.  Hermance  reports  the  r(»s«lts  of  different  remedial  measures 
employed  at  the  Polyclinic  Hospital  at  Philadelphia,  during  the  ex- 
ceedingly cold  period  of  the  blizzfird  of  the  early  part  of  February, 
18*,)5.  Of  30  case^  selected  at  random  among  the  large  number  crowd- 
ing the  hospital,  5  applied  for  treatment  immediately  upon  finding 
the  parts  benuml>e<l,  and  these  were  subjected  to  prolonged  friction 
with  snow  followed  by  douching  with  ice-water  for  ^tb  to  ten  min- 
utes, and  after  this  by  the  applicjition  of  an  ointment  containing 
twenty-five  per  centum  of  ichthyoL  Of  the  25  who  did  not  apply  for 
relief  until  the  parts  had  l»erome  hot  and  painful,  18  were  treated 
with  an  ointment  containing  one-third  its  weight  of  ichthyol,  4  with 
benzoate*!  collo<licin,  and  3  were  painted  with  a  ten-per-centum  solu- 
tion of  silver  nitrate.  Twelve  who  had  bc»en  treated  with  ichthyol 
repoi-ted  immeilinte  relief  fr(»m  ['ain,  8  exhibited  l>lebs,  wliich  were 
punctured  and  the  ointment  reapplied.  Eleven  treated  with  ichthyol 
recjuired  a  second  dressing,  auil  in  only  ^  of  these  was  any  further  at- 
tention deemed  necestwiry.  Two  of  the  3  painted  witli  the  silver 
nitrate  solution  were  disehargeil  cured;  2  of  the  4  treated  with  benzo- 
ated  collot^lion  reported  increase  of  pain  and  blelis  had  formed;  the 
other  2  hml  not  Ih*«^u  Ixnefit^'d.  Of  the  total  I^),  9  were  of  a  serious 
character^  in  which  theie  were  lesions  of  the  entire  skin  and  in  some 
cases  of  the  HU|ierficial  fiiSi^ia*.  These  were  all  treated  witli  ichthyol, 
until  the  parts  became  raw  and  exixised,  when  acettiniliil  cuntment 


904 


GfflON— FB08T-B1TK. 


(ten  per  centum)  was  sppUed.  The  practical  coiicloBions  drawn  from 
tbese  facte  were:  first,  that  of  the  three  clrngs,  ichthyol  gave  tD<iBt 
relief  from  pain  and  satirtfaetory  protection  of  the  part;  second »  that 
when  ulceration  occurred,  aeetanilid  ointment  best  prevented  suppu* 
ration  and  promoted  quick  granulation  and  cicatrization;  third,  that 
in  cases  of  great  destruction  of  tissue  and  serious  disturbance  of  the 
Taso-motor  mechanism,  as  was  the  condition  in  5  of  the  30  under  con- 
sideration, no  treatment  avails,  and  nothing  can  be  done  but  wait 
until  nature  throws  off  the  destroyed  tissues,  assisting  in  the  mean 
time  to  keep  the  parts  clean  and  inoffensive. 

When  sloughing  begins,  the  customary  treatment  of  this  condi- 
tioti  from  other  causes-^by  warm- water  dressings,  hot  fomentations, 
emollient  and  ntimulating  poultices  (the  yeast  ]x>ultice  being  a  favo- 
rite of  the  older  surgeons),  and  epithemata  of  spongio-piline,  jute^  or 
tow,  imi>regnated  \^ith  cArbolic  acid,  glycerin,  alcohol,  tiiri>entine,  ens- 
tor  oil.  etc.  — is  hU  that  is  necessary.  Rejiin  and  tar  ointment,  ichthyol, 
carbolized  oil,  lime-water  and  linseetl  oil,  or  lime-water  and  cod-liver 
oil  relieve  the  pain,  pr«imote  the  seimration  of  the  sloughs,  and  en- 
c<jurage  granulntiou  and  cicatrization  of  the  resulting  ulcer.  A  ease 
at  Roosevelt  Hosiiital,  New  York,  reported  in  the  Medical  Heeord  of 
October  lOtli,  1873,  in  which  the  parts  over  the  patella  had  been 
frozen,  sloughed  and  left  an  opening  into  the  joint,  was  successfully 
treated  by  compression  by  hot  sponges.  Even  moderate  frost-bite 
usually  ends  in  some  death  of  the  skin,  shown  by  the  blistering  of  the 
surface  and  according  to  Cheever  by  the  occurrence  of  subacute 
eczema,  especially  of  the  ears,  which  are  apt  to  be  affected  with  ecze^ 
matous  inflammation  for  weeks.  In  other  CAses,  the  skin  of  the  fin- 
gers {>eels  off,  the  nails  loosen  and  finally  drop  out. 

When  the  imrts  ai-e  in-evocably  dead,  they  must  be  removed,  bnt 
surgical  interference  is  rarely  re<juired,  especially  when  the  frost- 
bitten member  is  of  minor  iniportiince  and  the  sphacelus  of  Hraall  ex- 
tent, until  lines  of  demarcation  have  s|)ontan6ously  marked  the  limit 
of  destruction.  The  adroitness  of  the  surgeon  will  be  exhibited  in 
preventing  unnecessary  iiiutilntion,  of  which  the  ine\italilp  extent  is 
usually  indicated  by  nature's  own  efforts  to  rid  itself  of  the  dead  tis- 
sue. Grant  says:  "We  have  in  Canada  frerpient  and  forcible  illus- 
trations of  the  unaide«l  amputating  powers  of  nature  in  the  CAses  of 
such  fro8t-l)itten  persons  as  remain  for  weeks  in  the  iuraber  shan- 
ties' prior  to  being  removed  to  a  hospital."  Much  of  the  literature 
of  frost-bite  consists  of  reports  of  dexterous  o|)eration8,  especially 
about  the  feet*  by  which  useful  stumpR  have  been  obtained.  When 
a  whole  hand  or  foot  is  unmist^ikjdily  dead,  it  is  better  to  remove  the 
sphacelated  mass,  eBpeeially  if  offensive,  by  cutting  through  the  dead 
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me  below  the  line  of  separation,  waiting  to  improTe  the  shape  of 
the  BtuBip  by  a  sulmeciuent  operation,  when  the  x'^tient's  condition 
haa  been  melioratecl  by  proper  constitutional  treatment.  The  nuccess 
of  an  operation  depeutls  on  the  general  condition  of  the  patient^  and 
in  civil  life,  particularly  in  well-apix)inted  hospitals,  the  results  are 
almost  uniformly  satisfactory.  In  the  Crimea,  the  mortality  as  sttit^l 
by  Baudens  was  great  liecause  of  the  wasted  condition  of  the  sick, 
mtaxy  of  whom  were  affected  with  diarrhoea  and  other  debilitatini;; 
camp  diseases;  and  daring  military  operations  generally,  when  frost- 
bite is  frequent,  the  circumstances  are  not  conducive  to  recovery. 

The  treatment  of  the  mild  form  of  frost-bite  known  as  chilblain 
has  nothing  9i>eciaL  Rubbing  with  snow  or  ixtimersion  in  cold  water 
on  the  first  api)earance  of  the  erythema,  and  afterward  the  application 
of  iodine,  silver  nitrate,  benzoin,  turpentine,  or  other  stimulating  em- 
brocations are  ordinarily  sufficient.  In  my  own  hands  rejjeated  use 
of  strong  solutions  of  carljt^lic  acid  has  been  most  serviceable.  Tlie 
old-fashioned  domestic  remedy ,  bnmdy  and  salt,  is  extolled  by  Gant^ 
and  like  many  similar  simples  of  our  grandmotlier*8  pharmacopoeias 
is,  doubtless,  quite  as  efficacious  as  the  new-fangled  compounds  of 
the  rival  dnig  firms  of  the  day,  which  replace  each  other  and  be- 
come obsolete  before  they  are  well  established,  Thorbum  mentions 
copi>er  sulphate  and  Feii^us  sulphurous  acid  as  effective.  Ai*hhurst 
recommends  frequent  painting  with  a  wejik  (one  jier  centum)  solu- 
tion of  silver  nitrate  and  then  wrapping  the  part  in  raw  cotton,  which 
by  obtunding  sensibility  relieves  the  distressingly  painful  burning. 
Lead  lotions  and  opiate  ointments  have  likewise  l)een  used  to  subdue 
intolerable  itching.  Perioilical  paroxysmal  pruritus  may  be  antici- 
pated by  the  revulsive  effect  of  immersion  in  a  muatiird  bath.  Gross 
says  that  in  obstinate  chilVilains  he  has  obtained  great  benefit  from 
the  application  of  a  blister  until  thorough  vesication  is  produced. 
Vesicated  chilblains  may  Vie  protect***!  by  flexible  collodion  and  cas- 
tor-oil varnish.  After  ulceration  occurs,  the  soi-es  are  to  be  treated  as 
other  intractable  weak  and  indolent  ulcers,  using  mild  citrine  oint- 
ment, resin  cerate,  tar  ointment,  ichthyol,  etc.,  as  occasion  indicates. 
When  sloughing  occurs,  the  t%ci  of  separation  is  to  be  assisted  as 
onlinarily  by  cataplasms  and  granulation  encouraged  by  ichthyol. 
I  have  found  the  application  of  cnpailwi  very  satisfactory. 

As  before  stated,  jiersons  once  affected  with  chilblains  of  the  toes, 
fingers,  ears,  nose,  etc.,  ai*e  ai>t  to  have  them  re<^ur  and  should  protect 
themselves  by  proper  clothing,  by  avoiding  fires  nfter  being  chilled, 
and  by  using  stimulating  lotions,  such  as  dilut«*  solutions  of  carbolic 
acid,  by  which  I  have  prevented  recurreuco  in  several  inreterate 
subjects. 
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The  most  serious  eoiistitutional  sequelte  of  severe  froBt-bite  are 
affections  of  the  Der\'oufi  HVHteiD.  Peripherttl  pamlysiH  in  a  frecjaeDt 
oonseciueDce,  the  nerves  most  affected  being  the  radiuJ  and  the  facial. 
Larrey  mentions  that  many  of  the  survivors  of  the  retre^it  from  Mo^ 
cow  became  hemiplegic. 

Tourraine  and  other  French  military  sorgeonH  describe  cases 
syncofie  precederl  by  exceB.sive  rednens  of  the  whnlf^  body  as  the  re- 
sult of  cold  bathing,  similar  to  the  effect  in  certain  individuals,  who 
after  a  decidedJy  cold  Imth  are  affected  with  a  r>eculiar  sensation  in 
the  entire  periphery,  as  if  produced  by  myriads  of  reil-hot  needles 
piercing  the  skin,  which  is  relieved  liy  pressure  liut  reappears  in 
distant  sitefl,  persisting  until  reaction  has  been  established. 

MacCoUum  relates  a  case  of  acute  tetanus  after  frost-bite  ending 
fatally  on  the  seventh  day ;  and  McLaughlin  one  of  recovery  from 
gangrene  with  pyieraia  after  double  amputation.  Van  Vyfe  had  a 
case  of  anasarca  following  exposure  to  extreme  cold,  and  Thorburn 
mentions  among  the  sequt^lfe  congestion  and  inflammation  of  the 
lungs  and  ulceration  of  the  tluodenum,  the  latter  a  result  also  of  in- 
tense heat  producing  boms. 
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BY 

JAMES  HENDRIE  LLOYD, 


THE  DISEASES  OF  OCCUPATIONS. 


Historical  N'ot©. 


The  founrler  of  tbia  import^int  l>rHDeli  of  mmlem  scientific  medicine 
was  uadoubtc^tlly  Bernardino  Ka^)H^^ini,  a  professor  at  Padua.  In 
170C)  he  wrote  a  Latin  treatise,  **/?e  Alodm  Arfijiimm  DiatrilKt,''  wiiieh 
was  the  first  systematic  work  on  the  subject.  This  book  must  have 
ftttmcted  marked  notice,  for  it  was  soon  translated  into  English,  and 
later  into  German  and  French.  It  is  still  worth  reading,  both  for  the 
intlividuality  of  its  style  and  for  the  observations  and  quotations  with 
which  it  abounds.  It  has,  however,  many  faults,  some  of  which  ai*e 
characteristic  of  its  age  and  conn  try,  while  others  seem  to  l^e  inhe- 
rent in  the  subject  itself,  for  they  still  mark  the  productions  of  some 
i-ece^t  writers  who  probably  would  net  acknowled^^e  Ramazzini  as 
their  model.  Tlius  the  lx>ok  is  desultory  and  digressive  to  the  last 
degree;  the  author  does  not  scruple  to  wander  off  through  several 
pages  to  discuss  subjects  foreign  to  his  theme,  as  when  for  instance 
he  takes  eight  pages  to  tell  us  that  the  cleaners  of  *  jakes"  (privy- 
wells)  have  sore  eyes.  He  is  painfully  pedantic,  and  his  quotations 
are  not  always  to  the  point.  He  is,  moreover,  curiously  sni»ei*8ti- 
tious,  as  when  be  tells  us  gravely  that  ghosts  abound  in  mines  to 
pbigue  and  terrify  the  miners.  Finally,  he  is  credulous  to  the  hist 
extent  in  his  mediieval  therai>entics.  But  such  faults  are  venial,  and 
delightfully  characteristic  of  a  learned  Italian  professor  of  the  seven- 
teenth century.  His  more  serious  faults  include  a  tendency  to  gener- 
alise and  to  ascribe  all  the  ill-health  of  an  artisan  to  his  occupation. 
In  this  he  is  still  followed  bv  too  many  writers.  Thus  in  his  chapter 
on  chemists  he  describee  affections  that  are  not  due  to  tlie  practice 
of  chemistry ;  again,  he  tells  us  gravely  that  millers  are  likely  to  \ye 
lousy ;  and  he  quotes  Juvenal  to  prove  that  blacksmiths  have  blear 
eyes  becjiuse  Demosthenes'  fatber  was  a  blacksmith  and  Iwwl  blear 
eyes.  His  descriptions  of  symptoms  are  weak,  and  his  scientific 
knowledge  is  often  defective.  With  all  his  faults,  however,  Eamajs* 
zini  is  to  be  commemomt^l  as  the  first  physician  who  saw  this  great 
snbject  as  a  whole  and  attempted  to  treat  it  in  a  systematic  way.  In 
his  mtxlest  preface,  while  claiming  justly  that  his  treatise  has  in  it 
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something  Dew  and  original,  he  states  bis  belief  that  what  he  pub- 
lished was  only  "  an  incitement  to  others  to  lend  their  helping  hands, 
till  an  intire  and  eompleat  Treatise  he  obtained,  that  may  deserre  a 
place  in  the  Commonwealth  of  Physick." 

The  next  writer  of  importance  in  this  field  was  the  illnstrioos  TisBot. 
He  wrote  an  essay  in  1768  on  the  **  Diseases  incident  to  Literary  and 
Sedentary  Persons,"  which  was  translated  into  English  in  1769.  This 
essay  is  elegant  in  style  but  not  always  convincing  in  matter,  because 
it  has  the  still  i>revailini^  fault  of  ascribing  ton  much  to  the  alleged 
cause.  In  the  cases  of  Tissot's  scholars  and  literati,  every  ache, 
every  symijtom  is  to  be  ascribed  to  their  occupation.  The  stone  in 
the  bladder  is  with  him  a  concretion  of  learning.  A  most  instructive 
ease  of  hysterical  sleep  in  a  young  man,  lasting  for  a  year,  is  an 
evidence  of  nothing  but  overstudy.  The  most  notable  part  of  his 
book  is  the  description  of  neurasthenia  (called  by  other  names)  due 
to  mental  oven\'ork.  He  describes  e8j>ecially  weU  the  neurasthenic 
mental  state  with  its  imperative  conceptions,  inhibitory  ideas,  and 
strange  delusions,  and  illustrates  the  theme  from  many  sourc-es. 

Tissot  refei-s,  rather  disparagingly,  to  two  works  that  had  imme- 
diately preceded  his  own.  One,  by  Platner,  had  touched  uixjn  this 
subject  only  incidentally,  and  the  other,  by  Pujati,  was  nothing  more 
than  a  compilation  of  general  dietetic  rules.  Neither  of  these  authors 
made  a  permanent  impression  upon  this  department  of  medical 
hygiene. 

PatiHsier's  book  was  the  next  to  appear.  It  was  not,  however, 
until  lHti2  that  this  author  ventured  into  what  was  still  an  unfamiliar 
field.  His  bcink  iH  fouiide*!  upon  that  of  Bamazzini.  It  is  rejilly  a 
copi«>usiy  annot/ited  addition  of  Ramazzini»  whose  original  text  is 
used  and  inclosed  in  brackets.  Much  is  added  that  is  original  and 
modern.  As  an  example  of  Patissier's  method  and  acumen  the  fol- 
lowing may  serve.  "Pastry  cooks,"  he  quotes,  "are  less  debauched 
than  bakers,  and  more  gentle  and  more  sociable."  He  thinks  he  sees 
in  pie-dough  a  mysterious  influence  that  renders  a  man  more  sweet 
and  c()mi)anif>nable  than  his  feDow  who  makes  bread.  This  extrava- 
gant induction  is  on  a  par  with  much  that  has  been,  and  is  still  being, 
written  on  the  influence  of  oceupation  on  health. 

In  1831  api>eared  the  first  English  work  on  the  effects  of  arts, 
trades,  and  professions  on  health  and  longevity.  This  book,  by  C. 
Turner  Thackrah,  Esq.,  was  in  many  ways  creditiible  to  the  author 
and  his  country.  It  is  rather  I'emarkable,  however,  that  England, 
which  has  been  so  conspicuous  as  a  manufacturing  nation,  should 
have  been  so  late  in  making  her  first  notalile  contrilmtion  to  this 
literature.    Thackrah's  book  is  commendable  for  the  close  personal 
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obseiratioD  that  its  itathor  bad  given  to  tbe  subjeeta  that  he  had  taken 
iu  band.  It  is  not  free,  however,  from  tbe  fault  that  ever  marks 
tbo  early,  and  even  some  of  the  hiter,  writers  on  these  diseafies. 
Too  much  is  ascribed  to  the  influence  of  occupation,  and  not  enough 
care  is  taken  to  discriminate  in  favor  of  tbe  innumerable  effects  ut>oii 
health  of  defective  hygiene,  of  vice  and  immorality,  of  bad  heredity, 
and  of  the  various  infectious  and  constitutioual  diseases.  Tbe  author 
takes  up  the  various  trades  and  occupations  in  turn  and  draws  con- 
clusions about  them  which  are  often  both  doubtful  and  unimportant. 
Thus  he  says  that  hostlers  have  congestions  of  tbe  vessels  of  the 
abdomen  and  head  which  are  due  U^  their  habits  of  drinking  ale  and 
spirits;  soap-boilers  are  generally  temperate;  and  comb-makers  are 
healthy  and  loug-Hved.  Thackrah's  book  is  thus  rather  too  much  of 
a  catalogue  of  trades,  with  commonplace  observations.  The  drink- 
ing habits  of  hostlers  are  not  distinctive  nor  necessarily  inseparable 
from  their  occupation ;  some  soap-boilers  are  probably  not  so  tem- 
perate as  others ;  and  that  comb-makers  are  long  lived  is  too  general- 
ized a  statement  to  permit  us  to  leam  fiom  it  much  about  the  details 
of  the  effects,  if  any,  of  that  occupation  upon  the  health  of  the  arti- 
san. We  call  attention  to  these  weak  points  in  Thackrah's  book 
because  they  characterize  too  much  of  the  writing  on  this  subject. 

After  the  api>earance  of  Thackrah's  book  the  literature  of  this 
whole  subject  became  rapidly  more  voluminous.  This  increase  was 
due  to  two  C4iuses :  first,  to  the  rapid  and  extensive  increase  in  ail 
the  manufacturing  arts ;  and,  second,  to  increased  activity  in  medical 
and  scientitic  research  in  all  directions.  As  a  consequence  of  this 
stimulation  this  department  alone  of  medicine  and  hygiene  now  sup- 
plies a  literature  which  it  is  quite  beyond  the  power  of  the  most 
laborious  student  to  read  and  digest  within  the  space  of  time  allotted 
to  the  preparation  of  a  condensed  paper  on  these  subjects. 

For  the  purposes  of  this  historical  note  it  wiU  be  sufficient  and 
only  ptissiblo  to  refer  to  some  of  tbe  most  conspicuous  and  useful 
works.  The  object,  moreover,  of  such  an  historical  note  can  thus  be 
attained ;  which  is,  to  indicate  along  what  lines  of  development  this 
study  has  been  most  profitably  pursued  by  the  numerous  Contributors 
to  it.  From  the  cnide  work  of  Bamazzini  to  the  statistical  and 
scientific  method  of  Hirt,  of  Lajet,  and  of  Ogle  is  a  regular  pro- 
gression which  supplies  motives  and  hints  for  those  who  seek  to  still 
further  elucidate  the  subject  and  to  facilitate  its  study. 

French  writers  have  been  especially  prolific  in  books  and  articles 
on  the  hygiene  of  the  professions.  The  three  most  eminent  have 
been  L^y,  Tanlieu,  and  Layet. 

In   his    treatise  on  hygiene,   issued  in  1814,   L^vy  devoted  a 
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lengthy  chapter  to  the  hygiene  of  occupationa.  In  this  chapter 
find  a  condeuBed  description  of  many  of  the  diBeases  incident  to 
tradf^iiiftn  because  of  their  occupations.  This  author  was  appar- 
ently the  tirst  to  draw  a  distinction  between  the  evil  effects  of  a 
mechanic's  vices  and  thcjse  of  his  trade.  **It  is  unjust,"  he  says,  *to 
HiiKmatize  the  trades,  as  Cadefc-Gassicourt  has  done,  by  an  enumera- 
tir)n  of  the  vicen  and  the  bad  traits  which  are  observed  in  those  who 
practise  them ;  it  is  not  proved  that  their  corruption  surpasses  that 
of  other  classes  of  society,"  This  imi»ortant  distinction  is  observed 
by  Levy  with  more  care  and  consisteucy  than  by  some  more  recent 
writers  who  might  have  profited  by  his  example.  He  wrote  at  a 
time  when  this  whole  tit*ld  had  not  yet  received  the  labors  which  in 
this  day  have  resulted  in  such  an  elaborate  literature;  conse<iuently 
his  treatise  is  no  longer  complete  for  reference.  It  is  nevertheless 
a  mfwlel  of  method  and  construction,  and  therefore  is  still  a  work  of 
vahie;  and  it  is  refdete  with  shrewd  and  wise  sayings.  Recalling 
the  fact  that  apoplexy  had  had  illustrious  victims  in  Petrarch,  Coper- 
nicus, Malpighi,  Kichardsnn,  Linmeus,  Marniontel,  SpaUan^^ni, 
Con^isart,  Walter  Hcfitt,  and  other  savants  and  literary  men,  he  says 
that  these  great  names  stiike  the  attention,  but  they  do  not  touch 
upon  the  question  of  the  comparative  frt^quency  of  apoplexy  in  the 
illiterate  classes  and  in  the  class  devoted  to  intellectual  toil.  In  other 
words,  the  apoplexy  of  these  great  men  may  not  have  l)een  caused  by 
their  pur8uit>i.  When  one  recalls,  in  fact,  that  Sir  Walter  Scott  led 
largely  Mjp  oiitdonr  life  of  a  country  squire,  and,  on  the  other  hand, 
tliat  liichanlson  was  a  close  London  8hoi)keex»er,  it  is  seen  at  onc5e 
linvv  absurd  it  is  to  assoriate  these  two  together  as  likely  to  have 
Hufferetl  from  the  same  disease  simply  because  they  both  \^Tote  novels ! 

Tardieu's  well-known  dictionary  of  hygiene  appeared  in  1852.  It 
is  a  mine  of  information  on  all  departments  of  hygiene,  including 
occupation,  up  to  the  time  of  its  publication. 

Layet's  treatise  on  "  Hygiene  des  Professions  et  des  Industries" 
is  the  most  recent  and  on  the  wliole  the  most  useful  French  work  on 
this  sul>ject.  It  is  thoroughly  scientific  and  gives  constant  evidence 
of  the  direct  personal  acquaintance  of  the  author  with  his  great 
variety  of  topics. 

In  addition  to  these  eminent  authors  the  French  have  had,  now 
for  many  years,  the  Afinah-Ji  (VHi/tjihie  Pnhllqueet  dc  Madeline  L4(jah, 
This  journal  has  been  the  depository  of  much  of  the  most  valuable 
literature  relating  to  our  present  and  kindred  topics.  It  is  a  mirror, 
in  fact,  in  which  is  reflected  the  progress  of  all  the  hygienic  scienceB 
for  nion*  than  a  half  century. 

In  Germany  the  representative  book  is  Hirt's  "  Die  Krankheiten 
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der  Arbeiter"  which  appeared  in  1871.  It  is  rich  in  statistics  and 
bibliography,  and  is  the  work  evidently  of  a  close  student  of  trade 
conditions  and  tradesmen  as  presented  to  the  author's  observation  in 
Germany.  On  the  subject  of  his  statistics,  and  on  statistics  in  general, 
more  will  be  said  in  a  special  discussion  which  is  reserved  for  a 
future  page.  Hirt's  work  is  a  standard,  and  will  remjiin  such, 
Germany  has  proiiuced  an  immense  number  of  other  coutributors  to 
this  subject,  either  in  monographs  or  in  journal  articles,  but  they 
cannot  be  mentioned  individually. 

The  distinct  tendency  in  England  in  recent  years  has  l>een  to 
treat  this  subject  from  the  standpoint  of  the  sanitarian  and  statis- 
tician. Scattered  through  tlie  voluminous  reiK)rts  of  the  Local 
Government  Board,  of  the  Kegistrar  General,  and  of  the  Privy 
Ck>ancil,  may  be  found  an  immense  mass  of  material  bearing  upon 
these  aspects  of  the  subject.  For  the  purposes  of  this  article  very 
much  of  this  material  cannot  be  utilized.  However  valuable  it  may 
be  in  itself,  it  becomes  obvious  at  once  to  any  one  who  examines  it 
that  it  occupies  too  vast  and  generalized  a  field  for  the  purposes  of 
A  study  of  the  distinct  and  8j>ecial  diseases  that  are  directly  caused 
by  cxHsupation.  Thus  the  sanitarian  approaches  the  subject  for  tlie 
purpose  of  throwing  all  possible  light  upon  the  conditions  and  en- 
vironments of  the  various  trades  and  divisions  of  labor.  He  includes 
much  that  belongs  properly  to  the  subject  of  hygiene,  such  as  lo- 
cality, diet,  halutation,  moral  and  physical  conditions,  heredity,  and 
the  prevalence  of  the  various  epidemic  and  constitutional  diseases. 
A  description  of  all  these  conditions,  which  of  course  affect  the 
hejilth  of  the  lalK>rer,  does  not  include  necessarily,  or,  if  it  does  in- 
clude, does  not  sufticiently  indicate,  the  special  affections  tlmt  are 
Uie  direct  protlucta  of  trade-pi-ocesses.  The  deductions  drawn  from 
these  studies,  moreover,  are  not  always  al)ove  doubt.  For  instance, 
taking  the  case  of  the  cott<m  spinners,  it  is  a  tjisk  of  the  nicest  dis- 
crimination for  the  sanitarian  t^i  determine  how  much  of  their  health 
may  dejiend  ui)on  their  occupation ;  and  how  much  upon  the  comlitions 
amidst  which  they  live,  which  latter  must  vary  according  to  country, 
to  locality,  to  race,  to  habits,  and  even  to  the  state  of  the  market 

The  same  criticism  applies  even  more  pertinently  to  the  work  of 
the  statistician.  The  prevalence  of  any  given  diswise,  as  for  instance 
phthisis,  among  auy  section  of  artisans,  must  depend,  tis  in  the  bulk 
of  the  population^  upon  many  causes  outside  of  their  sjiecial  oecupa* 
tion;  and  their  m<jrtality  rate,  as  made  up  in  comparative  tables 
from  the  death  returns,  affords*  it  seems  to  me,  a  very  doubtful  light 
upon  the  eff*M?t  of  their  particuhir  ix;cnpation  upon  their  mortality 
from  this  or  auy  given  affection. 
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Among  those  who  have  done  notable  work  in  these  fields  may  be 
raentioned  Sir  John  Simon  and  Dr.  Headlam  C4reenhow,  in  the  Medi- 
cal Department  of  the  Local  Government  Board;  and  Dr,  William 
Farr,  the  eminent  statistieian,  whose  use  of  the  returns  of  the  English 
ReKistrar-Generars  office  has  given  him  great  fame,  and  undoubtedly 
conferred  bent^tit  ui>on  his  country  and  mankind  so  far  as  this 
meth<3d  is  sound  and  reliable. 

Very  searching  and  valuable  studies  of  insurance  data  and  statis- 
tic58  have  been  made  also  by  expertn,  Imt  they  cannot  be  summarized 
here.  These  labors  do  not  throw  an  especially  strong  light  upon 
subject  under  discussion. 

Among  recent  contrilmtions  to  the  special  subject  of  the  dinoases 
of  occupations  are  the  admirable  pai>er  by  Dr.  Koger  S.  Trac^  in 
Buck's  "Treatise  on  Hygiene";  and  the  chapter  on  the  same  subject 
by  Dr.  Hime  in  Stevenson  and  Mm^iby 's  "  System  of  Hygiene."  The 
most  recent  work,  and  the  last  that  I  shall  mention  in  this  brief 
note,  is  Dr.  J.  T.  Arlidge's  valuable  treatise  on  **  The  Hygiene,  Dis^ 
eases,  and  Moi'tality  of  Occupations,"  published  in  1892.  It  is  note- 
worthy from  the  title  of  Arlidge's  book  that  it  is  not  confined  strictly 
to  the  "diseases'*  of  occupations  but  takes  the  broader  field  of 
"hygiene'*  and  "mortality,"  The  fact  senses  to  exemplify  the  ten- 
dency, above  referred  to,  of  most  recent  WTiters  to  enter  upon  a 
broader  field  than  that  strictly  of  consequential  disease.  This  ten- 
dency is  directly  due  apparently  to  the  extraordinary,  even  inordin- 
ate, development  of  the  statistical  method  not  only  in  England  but 
also  in  France  and  Germany.  In  England,  as  already  said,  under 
the  influence  of  such  sanitarians  as  Simon  and  Neison,  and  such 
statisticians  as  Farr  and  Ogle,  the  subject  has  been  made  to  include 
many  cognate  and  correlated  topics  and  has  been  subjected  rigor^ 
oujsly  to  the  dominion  of  statistics.  In  this  way  the  distinct  and 
s|iecial  subject  of  the  true  trade-diseases,  t.e.,  the  diseases  that  are 
caused  by  occupation,  has  been  in  a  measure  lost  sight  of  in  an 
attempt  to  draw  broad  conclusions  about  trade-hygiene,  trade-inci- 
flents,  tradt?-mortality,  and  trade-legislation.  These  subjects  are  not 
necessarily  associated  intimately  the  one  with  the  other.  For  in- 
stance, trade-mortality,  i.e.,  the  rate  of  mortality  from  all  causes 
among  men  working  at  a  certiiin  trade,  may  depend  ti3  only  a  slight 
extent  upon  tlie  diseases  that  are  directly  due  to  the  trade.  This  is 
so  l>ecause  artisans,  like  other  men,  die  from  all  kinds  of  diseases. 
Arhdge's  book  shows  very  clearly  the  effects  of  this  statistical  and 
sanitarian  method  of  study.  aUhougli  he  himself  makes  but  a  limited 
use  of  statistics,  except  those  that  he  borrows.  Hence  it  is  not  a 
little  overloaded;  for  our  purposes,  with  extraneous  and  even  sopefw 
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flnouB  matter,  and  baa  ike  fault  of  a  rather  diffuBe  style.     For  tlie 
English  reader,  however,  it  is  the  moat  useful  book  extant. 

The  ^^reat  proixirtions  to  which  the  literature  of  this  subject  has 
grown  are  nowhere  better  shown  than  in  the  index-catalogue  of  tlie 
library  of  the  Surgeon-General's  office,  U,  8.  A.,  in  which,  under  the 
heading  of  "Occupations  and  Trades,"  and  of  numerous  cnms  refer- 
^^  ences,  many  pages  are  given  of  titles  of  special  monographs  an<l 
^B  journal  articles  on  fdl  varieties  of  these  topics.  In  the  presence  of 
^^^  such  a  bibliographical  storehouse  it  is  fortunately  supei-fluous  for 
^^authors  to  overload  their  pages  with  references. 
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The  student,  when  he  enters  uix>n  an  inquiry  into  the  diseases  of 
occupations,  is  met  at  once  by  the  necessity  for  defining  the  subject. 
What  is  to  be  understood  as  a  **  disease  of  oocui>ation'*?  Obviously 
it  w  ill  not  do  to  include  in  the  term  every  disease  affecting  the  arti- 
Ban.  Neither,  if  the  term  is  strictly  guarded,  can  it  be  allowed  to 
embrace  every  disease  that  is  affected  by  cxx*ui>ation.  For,  in  the 
first  instance,  as  artisans  have  the  ordinai7  diseases  of  htimanity,  to 
include  all  their  diseases  in  those  "of  occupations'*  would  l)e  to 
destroy  all  distinctiveness  in  that  term.  But,  in  the  second  instance, 
the  latitude  implied  is  not  easily  defined,  for  it  is  an  uudoulited  fact 
that  some  occu])ations  tend  to  promote  certain  general  diseases,  as 
mining  causes  rheumatism  and  as  silk-weaving  is  popularly  BUpjwsed 
in  Lyons  to  favor  the  spread  of  tul>erculosi8.  Such  diseases  may 
properly,  under  such  circumstances,  Ij©  claime<l  as  coming  strictly 
under  the  heading  of  "  diseases  of  occupAtions'* ;  tliat  is,  of  diseases 
caused  or  pn^moted  by  the  trade  or  business  of  their  victim.  Wlien, 
however,  this  matter  is  considered  for  a  moment  it  is  seen  how 
widely  and  indeterminately  this  whole  subject  is  thus  spread  abroad, 
if  account  must  be  taken  of  every  disease  that  may,  however  re- 
motely, be  influenced  by  occupation.  The  special  and  distinct  mean- 
ing, which  is  naturally  attached  to  the  term,  is  at  once  destroyed  by 
such  a  lilieral  interpretation.  In  the  cases  of  general,  constitutional, 
and  even  infectious  diseases  the  predisposing  causes  are  usually  ex- 
ceedingly difficult  to  discover ;  they  may  exist  in  errors  of  diet,  of 
habitation,  of  pen^oual  hygiene,  ais  well  as  in  the  occu{mtion*  To 
disttng^oish  Uiese  causes  is  the  most  difficult  task  of  the  sanibirian, 
aided  by  the  statistician. 

The  scope  of  this  pai>er  in  limitr^d   to  a  description  uf  those 
njuriooi  effeota  or  diseaaea  that  are  direct,  characteristic^  and  in- 
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dispntable.  Thus  the  lead-poisomug  o!  a  file-i]iaker«  the  mercurial 
poisoning  of  a  gilder,  the  anthrax  of  a  wool-sorter,  the  paralysis  of  a 
penman,  and  the  paraplegia  of  a  laborer  in  a  caisson,  are  directly 
due  to  the  occupation,  are  characteristic  of  the  effects  of  the  occuiia- 
tion,  and  are  indisputably  caused  by  it;  without  the  occupation 
they  would  not  have  occurred  to  tlie  individual  concerned;  and  with 
the  occupation  there  was  beforehand  a  very  g<xxi  chance  that  they 
would  so  occur.  On  the  other  hand  the  bronchial  catjirrh  of  a  street- 
car driver,  the  anaemia  of  many  iil-i>aid  artisans,  which  is  caused 
rather  by  poor  food  and  liad  lodgings  than  by  the  pursuit  of  their 
trade,  or  the  tul^erculosis  of  sdk- weavers,  will  not  lie  described.  To 
describe  all  such  affections,  which  may  lie  due  to  other  causes,  such 
as  poor  hygiene,  \*iciou8  habits,  infectious  processes,  and  even  hered- 
ity, and  to  strain  a  point  to  ascribe  them  to  the  various  trades,  would 
stretch  this  paper  lieyond  all  reasonable  limits.  Yet  there  is  a 
temptation  to  j^ureue  this  plan,  and  it  has  been  pursued  by  not  a  few 
TiTiters.  Every  trade  is  taken  up  by  them  in  turn,  aud  its  8Up[>o«ed 
ill  effects  are  described,  allowance  not  always  being  made  for  the 
innumerable  other  causes  that  may,  and  constantly  do,  affect  vari- 
ous bodies  of  men  who  are  aggregated  for  puriK)8e8  of  lal>or.  The 
obvious  facts  even  that  locality,  race,  age,  customs,  habits,  and  coon* 
try  affect  artisans  quite  as  much,  even  more,  than  do  their  occupa- 
tions, aie  too  readily  ignored ;  thus  the  butchers  of  one  race  or  town 
may  be  more  healthy  than  those  of  another,  although  following 
identical  occupations;  or,  as  Arlidge  states,  the  cotton-spinners  of 
one  mill  may  have  a  great  advantage  over  those  of  another  beoaaae 
they  happen  Ui  work  upon  a  special  fabric  for  which  there  is  greater 
demand  in  the  market,  hence  receiving  steadier  wages  and  leading 
healthier  xind  more  secure  lives.  It  can  readily  be  seen  to  what  vast 
proportioDs  the  subject  extends,  and  how  unfortunately  its  dettiils 
may  become  confused,  if  some  such  rule  as  that  which  1  have 
adopted  is  not  ol>ser\'ed. 

The  value  of  statistics  in  a  study  of  the  health  of  a  laboring  pop- 
ulation is  not  to  be  doubted.  The  only  < question  is,  What  is  it 
desired  to  show?  Statistics  can  di>  some  things,  but  not  every thing. 
They  8U[>ply  a  method,  but  they  are  not,  as  some  have  claimed,  a  sci- 
ence in  themselves.  If  properly  compiled,  and  guarded  witli  control- 
tables,  they  may  give  important  information.  The  value  of  statistics 
may  be  said  to  dei>end  entirely  upon  the  value  of  their  primary 
fact<:)r8.  Thus,  if  the  primary  factors  or  units  which  comi>oae  a 
statistical  bMe  are  of  kiioT^Ti  value  in  tliemselves,  or  even  of  approxi- 
mately known  value,  then  the  statistical  inductions  drawn  from  them 
are  of  correeponding  value.     If,  however^  the  primary  units  are  of 
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va^ie  or  iiKleterminate  value,  the  statistical  results  may  ijerliaija  be 
plausible,  but  they  certainly  will  be  untrust^'orthy.  In  other  words, 
a  fttatiHtical  tiiblo  is  a  sort  of  numerical  Bvllo^ism,  in  which  over\^- 
thing  tlf»i»enils  upon  the  pi^emines.  It  in  for  fjiiliug  t-o  rf»cogiiize  or 
observe  this  fact  that  some  statisticians  have  misletl,  rather  than  in- 
stnicteil,  the  scientific  n^ador  on  the  subject  of  the  disenses  of  (x*cu- 
pations.  Especially  is  this  so  as  to  the  eflFects  of  certain  tx^cupations 
in  increasing  certain  disetises.  Let  us  take  the  hyixitlieticol  case 
of  the  cotton-spinners,  and  sup[>ose  that  a  general  claim  was  made 
that  their  oi*cupatii»u  predisfxksed  to  pulmonary  tuberculosis.  Let 
us  suppose  that  tables  are  pre]3ared  showing  the  rate  of  death  for 
cotbjn-spinners  the  workl  over  from  tuberculosis,  and  that  from  these 
a  general  average  was  struck*  The  result  in  sttch  a  table  wouhl  l)e 
of  little  if  any  value  in  determining  the  question  of  the  influence  of 
their  occupation  upon  the  genesis  of  tuberculosis.  The  rejison  is  that 
the  primary  factors  or  units  are  of  unknown  or  indeterminate  value. 
These  primary  units  are  simply  so  many  deaths  of  individual  cotton- 
spinners  from  tuberculosis.  The  important  *|uestions  of  heredity,  of 
locality,  of  race»  of  country,  of  hygiene,  of  habits,  and  of  infection 
are  all  left  untouched.  These,  as  predisposing  or  exciting  causes  of 
tuberculosis,  would  require  in  turn  at  least  as  careful  a  stiitistical 
trentment,  for  purposes  of  supplying  control- tables,  as  did  the  mere 
coincidence  of  the  victim's  occupation  and  dise-ase, 

U  now  we  take  Hirt's  table  on  the  i-elative  tc»talities  of  phthisis 
among  various  classes  of  workers  in  dusty  occupations  ("  Krankliei- 
ten  der  Arbeiter,"  p.  30)  we  obtain  more  trustworthy  and  rather  strik- 
ing results.  This  table  compares  the  figures  for  the  various  classes. 
I.e.,  those  working  in  metallic  dust,  in  mineral  dust,  in  vegetable 
dust,  etc,,  with  one  another.  The  result  shows  a  much  higher  per- 
centage for  those  working  in  metallic  dust.  The  primary  factors 
here  have  an  approximately  known  value  (l:>ecause  it  is  determined 
without  statistics  that  working  in  dusty  occupations  prcKluct*s  phthi- 
sis), and  the  statistical  conclusions  are  not  for  the  purj^^se  ot  proving 
that  already  well-known  fact  but  to  present  side  by  side  the  figures 
for  the  pi-evalence  of  this  disease  in  the  various  divisions  of  dustj* 
occupations,  and  so  to  find  in  which  tlivision  tliis  disease  is  mcjst 
jirevalent.  The  table  does  this,  and  nothing  more.  It  allows  a  fair 
infen*nce  to  \w  drawn  that  working  in  metallic  dust  is  the  most  con* 
ducive  to  phthisis  of  these  various  occujiations.  but  it  does  not  abso- 
lutely prove  this. 

The  same  may  be  said  of  Givre's  statistics  for  tuljerculosis  amotj^^ 
the  workers  in  silk  in  Lyons  ("  Do  hi  Tubennd*>so  chez  les  Ouvriers 
en  Soie/*  1890).     This  work  was  stlggonled  by  the  prevailing  belief 
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in  Lyons  that  silk-workers  are  more  exixised  to  tnbercnlosift  than 
are  other  artisans.  Gi>Te*s  Htiitistics  show  that  the  percentage  of 
deaths  from  tulierculosis  iu  silk-workers  to  deaths  from  all  causes  i« 
unt  much  in  excess  of  tliis  percout^Lge  in  the  genenU  pcipulation 
(25.1  t>er  cent,  for  the  former  to  20.2  per  cent,  for  the  hitter)  and 
that  it  is  not  so  high  as  for  some  other  occupations,  notably  that 
of  taiIoi*8.  The  primary  factors,  or  units,  iu  this  table,  however, 
are  not  of  absolutely  known  value,  hence  the  taV»le  is  not  al>8olutely 
demonstrative.  For  instfiDce,  for  aught  we  know,  the  industry  of 
silk-weaving  may  draw  for  8i.>ecial  reasons  from  a  section  of  the 
population  which  from  constitution  or  heredity  is  specially  predis- 
posed tu  tul>ercle;  or,  on  the  other  hand,  the  contrary  may  he  the 
ease,  and  persons  of  exceptionality  good  constitution  may  alone  be 
willing  to  engage  in  the  work.  In  the  former  case,  the  percentage 
might  indicate  that  silk-weaving  is  rather  beneficial  to  consumptivoB ; 
in  the  latter,  that  it  is  frightfully  mortal  to  healthy  men. 

One  of  Farr's  tables  in  the  Regis trar-GeneraFs  reports  (**  Supple- 
ment/' p,  xxxv.»  18r>4)  shows  the  average  mortality  per  cent,  of  males 
aged  fifteen  years  and  ut>ward  in  various  occupations  in  the  yeaxB 
1860-til  at  different  peritxls  of  life.  Various  trades  and  occupations 
are  groui>ed  in  this  tfible,  as  tailors,  shoemakers,  farmers,  butchers, 
w^orkers  in  iron,  copper,  tin,  and  lead,  and  others.  The  table  com- 
pares tlio  percentages  of  mortality  for  these  various  groups  in  dec?- 
ades  from  fiftf^en  to  eighty -iive  years  and  upward,  with  the  general 
mortality  for  all  males  in  England  for  similar  periods.  It  takea  no 
account  of  cmtsf's  of  dt^ath,  nor  of  the  varirms  conditions  of  living,  im 
locality,  proHperity,  prevalence  of  epidemic  disease,  heredity,  race, 
etc.  And  .yet  in  this  tjible  the  primary  factors  or  units  are,  if  not  of 
known,  yet  of  api proximately  equal  value,  liecause  it  may  l>e  sup- 
l>OBed  that  in  such  general  ilivisions  of  the  imiailation  the  iniiiieDces 
of  locjility,  heredity,  race,  disease,  etc.,  will  average  about  the  same. 
Hence  the  results  of  this  table  are  not  witliout  interest  and  value. 
The  table  shows,  for  iust^mce,  an  exceedingly  high  rate  of  mortality 
for  inn  and  hotel  keepers,  publicans,  and  beer-sellers,  as  compared 
with  that  for  uKist  other  occupations,  not^ibly  for  gr(x^ers  and  butchesB. 
It  is  noteworthy  that  in  the  decade  from  forty -five  to  fifty -five  yetts 
their  mortality  percentage  is  greater  than  for  men  working  in  iron, 
copper,  tin,  or  lead. 

The  elaborate  study  of  the  mortality  of  males  engaged  in  different 
occupations,  by  Dr.  William  Ogle  (Supplement  to  the  Forty-fifth 
Annual  Report  of  tln>  Registrar-General  of  England,  1885)  is  one  of 
thi*  best  examples  of  the  statistical  methcnl  and  its  legitimate  results, 
I>r.  Ogle  states  fairly  the  diiKculUes  that  beset  this  method.     Among 
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thefie  are  the  Yiigueuees  of  the  staU^ment  uf  ooctipation  (and  we  may 
suppose  of  disease)  on  the  mortality  returns.  One  of  tlie  most 
serious,  however,  is  due  to  the  following;  ever-acting  cause:  Many 
oocupations  require  a  certain  higli  standard  of  healtL  to  i^ermit  men 
to  follow  them  successfully,  those,  for  instance,  of  a  blacksmith  or 
miner;  just  so  soon  as  health  and  strength  fall  below  the  standard 
necessary  to  ix?rmit  a  man  to  compete  in  such  occupations,  he  muiit 
retire;  he  then  usually  takes  up  some  lighter  toil,  or  retiree  alto- 
gether; the  weaker  individuals  are  thus  being  constantly  weeded 
out,  and  go  to  swell  the  lists  of  common  or  geneml  laborers,  street- 
eellers,  or  men  without  work.  Hence  the  mortality  rates  for  the 
occupations  rpqiiiring  heavier  toil  are  unfairly  lowered,  and  the  rates 
for  general  hiborers,  etc.,  ai*e  increased  to  an  appalling  degree.  In 
this  criticism  Dr.  Ogle,  it  seems  to  me,  has  put  his  finger  upon  one 
of  the  we;ikest  spots  in  the  statistical  method,  and  one  that  can  be 
detected  almost  everywhere.  Again,  as  he  says,  the  various  trades 
do  not  start  on  e<pial  terms ;  a  weak  man  will  not  Itecome  a  black- 
smitli,  a  miner,  or  a  navvy,  but  will  take  a  lighter  trade,  as  that  of  a 
tailor  or  weaver.  Hence  the  heavier  trade  seems  to  derive  an  advan- 
tage. It  may  \ye  said  in  reference  to  tliis,  however,  that  this  advan- 
tnge  may  lie  more  than  corapensatetl  for  by  the  fact  that  the  heavier 
ttrade  wears  men  out  more  rapidly ;  in  other  words,  a  strong  man,  a 
a  railroail  nawy,  may  not  have  so  gocni  a  chance  for  prolonged  life 
as  a  weak  man  may  as  a  tailor.  In  all  these  instfinces  we  see  that 
the  primar\  factors  of  the  statistics  are  of  very  imcertiiin  value. 

Wlien,  however,  Ogle  shows  by  statistics  that  inn-keepers  die 
from  an  unusually  large  percentage  of  diseases  of  the  liver  (seven 
times  as  high  as  for  males  in  general)  his  result  is  striking,  and  it  must 
be  convincing  that  alcohol  phiys  an  imt)ortant  part  in  the  morUility 
of  this  class. 

In  the  present  paper  the  statistical  method  will  not  be  used,  un- 
less by  reference  to  the  labors  of  others  in  that  field.  Where  reliable 
Itesalts  seem  to  have  lieen  obtained  by  expei-ts  and  by  those  having 
Aooees  ^  large  bodies  of  figures,  these  results  may  Vk>  incorponited 
in  the  text,  with  due  lickowledgments.  Instead  of  tlie  statistical 
method  this  \m\M>r  will  follow  the  descriptive  method.  This  latter 
luis  the  ad  vnntJige  of  dealing  moi'e  directly  with  facts,  and  of  present- 
ing them  in  a  form  more  convenient  and  senicejible  for  the  practising 
physician.  Thus  the  efTcitts  of  lead-f>oisoning,  and  the  symptoms  of 
"grinders'  iistJiiiia/'  ai*e  presentetl  in  the  concrete,  without  reference 
to  generalizations  based  U|>ou  statistics  or  mortality  retuma.  These 
latter  more  concern  the  sanitarian,  who  must  cN>utemplate  disease  in 
A  more  generalized  form  and  must  comlmt  it  in  the  gross. 
Vol.  111.-21 
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AoE  AND  Sex  in  Occupations. 


In  estimating  the  general  effects  of  occupations  on  health  it  is 
essential  to  note  carefully  the  important  factors  of  ai^e  and  «ex. 
Statisticians  as  a  rule  are  eareful  to  do  this.  In  a  deBoriptive  pa[ier, 
such  as  this,  in  which  the  main  reliance  is  not  based  u}>ou  statistica, 
it  is  equally  important.  These  factors  vary  within  wide  hmits,  not 
only  according  to  the  country  hut  also  according  to  locality  and  even 
according  to  the  kind  t>f  oci-upation.  This  vanation  is  so  great,  in 
fact,  that  it  is  not  poasiljle  here  to  present  anything  like  a  complete 
study  of  the  snViject  Reference  is  made  tr*  it  in  this  place  simply  to 
call  attentiuu  t«i  its  iinjwrtfince,  so  that  observers  of  these  diseases, 
who  consult  this  article,  may  not  be  unmindful  of  these  factors,  and 
may  have  a  few  facts  by  way  of  illustration. 

Arkwright's  invention  of  the  "sinnning-frame,"  following  on 
Hargrave's  invention  of  the  "spinning-jenny,"  caused  a  cxiroplete 
revolution  in  the  cotton  industries,  which  up  to  that  time  had  l^en 
pursued  with  the  simplest  a[)i)aratnH  from  time  immemuriaL  The 
distaff  and  the  Hjnndle,  which  were  in  use  in  every  cottage  all  over 
the  (nvilized  world,  as  they  had  lieen  from  the  dawn  of  history,  were 
replaced  by  iuj^enious  machinery  which  viistly  Hurpassixl  their  simple 
capacity  and  greatly  increased  the  demand  for  labor.  Two  immedi- 
ate and  busting  effects  of  this  t^hange  were  the  building  of  factories 
and  the  use  of  child-Labor.  So  great  was  the  demand  for  this  lal)or 
in  the  north  of  England  that  tlie  apiirentice  system  with  its  worst 
evils  was  greatly  extended,  ^lien  the  cupidity  or  necessity  of 
parents  in  the  rural  distiicts  could  no  longer  meet  the  demand, 
children  were  trans poiied  from  the  large  cities  and  ilistant  towns. 
The  workhouseji  were  the  sources  of  much  of  this  hduu-.  It  is  said 
that  in  one  instance  an  agreement  was  made  l>etween  a  Londf»n  jiur- 
rish  and  a  Lancashire  manufncturer  stipulating  that  with  everv 
twenty  sound  children  one  idiot  should  be  taken.  These  children 
were  sadly  abused  and  overworked.  A  system,  in  fact,  soon  sprang 
up  which  e<pnilleil,  if  it  did  not  surpass,  some  of  the  worst  featarefl 
of  negro  slavery.  Children  of  nine  and  ten  to  thirteen  and  fourteen 
years  of  age  were  forced  to  toil  at  monotonous  and  contiuing  labor  for 
m  much  as  sixteen  hours  a  day.  The  hour,  nominally  given  to  dinner, 
was  taken  liy  these  poor  wretches  to  clean  and  oil  their  macliiues. 
The  factories  in  which  they  worked  were,  before  the  introduction  of 
steam,  usually  placed  in  the  country  beside  a  stream  for  the  purpose 
of  tibt^iining  ]>ciwer,  but  after  the  introiluL'tiou  of  steam  these  mills 
began  to  l>e  aggregateil  in  closely  built  towns.     Hence  the  hygienic 
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conditinnH  became  generally  bad.  Tbe  factories  themselves  were  ill 
built  and  ill  veutiliittHl ;  tbey  were  overbojited  uud  tbe  air  was  soiue- 
times  laden  with  duHt.  The  moral  guidance  wbieii  these  apprentices 
receire^l  was  practically  naught;  their  fwwl  and  ck»thing  were  cheap 
and  |>oor. 

It  was  Jigaiust  such  a  system  and  its  en^^^oDment8  of  uncouth 
and  comfortleHs-h>c>king  tenements  that  the  English  poet  8(»uthey 
inveighed,  and  sigheil  in  vain  fc^r  a  return  to  a  more  primitive  Eng- 
land when  every  woman  sat  and  spun  in  her  own  vine-covered 
cottage;  but  it  was  in  it«  favor  that  Macaulay,  the  essayist,  criti- 
cising 8outhey's  book,*  attempted  to  [irove  the  superiority  of  the 
factory-s>  stem  by  the  fact  that  the  poor  rates  wei*e  less  ii«  the  manu- 
facturing than  in  the  rural  districts,  apparently  ignoring  the  fact  that 
the  factories  hml  taken  away  a  pait  of  the  farmer's  means  of  support. 
It  was  this  system  that  leil  one  ol>server  to  look  upon  the  introduc- 
tion of  extensive  manufacturing  establishments  as  an  ONil,  "accumu- 
lating the  fruits  of  labor  within  the  jiossession  of  a  com[»arativel> 
small  numljer  of  capitalists,  t<t  the  utter  destruction  of  all  health  and 
fort  on  the  part  of  the  actual  prcxlucers  of  wealth,  "t 
The  natural  effects  of  such  a  system  were  soon  apparent.  A  fac* 
tory  population  was  growing  up  in  England  whosr  future  an<l  whose 
future  progeny  gave  statesmen  and  moralists  alike  grave  concern. 
When  at  last  the  devastation  of  epidemic  disease  added  to  the  exist- 
ing horrors  of  the  system,  legislatoi-s  could  ignore  the  subject  no 
longer.  In  Manchester,  acconling  to  Professor  Rol^ertson,  the  fear- 
ful spread  of  epidemic  disease  made  havcx:  among  the  youthful 
lalHiring  population  liecause  of  their  scanty  living  and  methcHlH  of 
work.  These  wen»  mostly  i)auper  children  fn»m  the  south  of 
England  who  were  housed  and  fed  in  the  most  shix^king  way.  Their 
UTetched  state  finally  made  sfune  impression  even  upon  the  minds  t»f 
the  extreme  schtw)!  of  pt^itical  economists  who  believe  in  Lndividutd- 
ism  in  iodustrial  affairs.  The  parliament  of  Great  Britain  was 
api^ealed  to  at  last  with  success,  and  tlie  principle  was  eBtabbshod 
of  the  **  right  of  the  state  to  control  the  industrial  organizations  which 
depend  aiK»n  the  labor  of  women  and  children/'  Tbe  first  "fiwtory 
act"  wa«  passed  in  18<12-  The  second  was  PeeFs  act  in  IHID,  Since 
that  time  tlie  legislation  in  Great  BritJiin  has  Un^n  full  and  far- 
reaching,  and  has  apparently  led  that  of  all  the  civilized  world,  to 
which  it  has  given  strength  and  example.  Those  iut-erest^'d  in  the 
history  of  the  higislative  control  of  female  and  child  lalmr  in  manu- 
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Ineturmg  egtaMishmepta  wW  find  the  subject  prMcmtcd  with  full 
Uils  in  PiT)f.  HobartBOo's  artide  on  Ibe  *Fa4;lofj  AdbaT  in  the  *"£! 
cjclopsEdia  Britanmca.  '* 

B?  tlie  proTit»ioiis  of  the  act  of  1819  children  were  ooi  to 
emplored  before  the  age  of  nine,  and  between  that  age  and  si: 
were  restricted  to  twelve  hoars  of  hibor  a  day,  exclnsiTe  of  an  hoi 
and  a  half  for  meal  times.     By  another  act  night  work  was  pi 
hibited  in  the  cotton  mills  for  peraoAd  under  tweot\ -one  yeazs  of 
By  the  act  of  1833   night   work  was  prohibited  to  children   undc 
eij^hteen  in  cotton,  wool,  worsted,  hemp,  flax,  tow,  and  linen  s|»i] 
neries  and  wearing-mills;  children  from  nine  to  thirteen  were  no 
allowed  to  work  more  than  forty -eight  hoars  a  week;  and  jonths 
from  thirteen  to  eighteen  were  resta-icted  to  sixty-eight  hours  a  weeJ 
(Robertson).     Provision  was  made  for  school  attendance,     Minij 
indastries  likewise  were  afterward  restricted  in  the  employment 
child-labor.     These  acts  were  bitterly  opposed  for  economical  rea-' 
sons. 

This  factory  legislation  in  England  culminated  in  an  act  in  1878, 
A  presentation  of  the  full  scof»e  and  details  of  this  legislation  cann< 
be  given  here.     Some  of  its  more  imi)ortant  features^  however,   are^ 
as  follows : 

In  textile  factories, /or  young  persons  and  icomen  the  hours  are^ 
from  6  A,M.  to  6  p.m.,  or  from  7  a.m.  to  7  P.M. ;  on  Saturday  froi 
6  A.M,  to  1  P.M.  for  manufacturing  purposes,  iind  to  1:30  for  all  em- 
ployment, if  one  hour  is  allowed  for  meals;  otherwise  work  shall  b«, 
8topx>ed  at  12 : 3()  and  1.     If,  on  Saturday,  the  work  begins  at  7  ii 
shall  stop  at  1 :  30  and  2  P.M.  respectively.     For  meals  two  hours  oi 
week-days  and  oue-half  hour  on  Saturday  are  allowed.     Continuoi 
employment  without  a  meal  shall  l3e  for  a  period  not  to  exceed  foi 
hours  and  a  half. 

For  children^  employment  is  to  be  for  half-time  only,  in  morning 
or  afternoon  sets,  or  alternate  days.     A  child  must  not  be  employe 
for  two  successive  periods  of  seven  days  in  the  same  set,  whether 
moniing  or  afternoon,  nor  on  two  succe^ssive  Saturtlays,  nor  on  Satuj 
day  in  any  week  if  on  any  day  he  has  been  employed  for  more  thai 
five  hours  and  a  half,     A  child  shall  not  l^e  employed  on  two  succes- 
sive days  ncir  on  the  same  day  in  tivn  successive  weeks  (Robertson). 

These  regulations  vary  somewhat  for  non-textile  factories,  but 
their  8|)irit  and  scope  are  practically  the  same.  The  reasons  for,  ofi 
the  wording  of,  Home  of  the  regiilfitioiis  are  not  very  clear,  as,  for] 
ioatanoe^  why  a  child  should  not  work  on  the  same  day  in  two  aui 
oeeaive  weeks.  InHijectors  and  medical  examiners  are  appointed  to] 
aee  to  the  proper  enforcement  of  these  laws. 


AGE  AND  SEX   IN  OCCUPATIONS. 


325 


Women  also  have  been  brouglit  under  the  protection  of  some  of 
these  regulations;  the  attempts  of  political  economists,  even  in 
England,  not  having  been  successful  in  combating  them.  Of  their 
wisdom  and  ethcncy  I  cannot  s[)eak. 

Of  the  necessity  for,  or  desimliility  of,  laws  regulating  child-labor 
endence  in  the  affirmative  is  furnished  by  Dr.  J.  S.  Torrop  in  a 
rei'ent  paper  on  "Factory  Childreu'*  (quoted  by  Arlidge),  Tbis 
observer  was  certifying  surgeon,  t.e,,  the,  official  appointed  accord- 
ing to  English  law  to  examine  the  physical  stfite  <»f  laboring  chil- 
dren, and  he  has  given  some  siguificant  facts  in  his  interesting 
[taper.  Of  2,(X)0  children  examiued  by  him  1,771  were  specimens  of 
what  he  descriljes  as  the  ordinary  "factory  child."  The  average 
weight  of  these  Laucashire  factory  children  was  not  equal  to  the 
average  elsewhere.  The  low  average  is  much  more  marked  among 
children  of  thirteen,  who  have  already  served  three  years  in  the 
mills,  than  in  those  of  ten  years  of  a^e.  Of  (K)  of  these  children  the 
average  weight  was  eighteen  pounds  below  the  average  of  grnxl 
health.  Among  the  poorest  of  this  group  were  many  defective  and 
diseased  childi-eu,  numbering  so  high  as  198,  or  about  t^en  per  cent. 
Dr.  Torrop  says,  **  The  promising  child  of  ten  entering  the  factory 
degenerates  into  the  lean  and  sallow  person  of  thirteen,  and  this 
process  cuutinues  until  a  whole  population  becomes  stunted,  and 
thus  t]ie  conditions  of  life  in  factory  towns  become  a  real  source  of 
danger  to  England's  future.  In  addition  to  the  loss  of  physicjue  it 
is  instnictive  to  note  the  det<ni oration  in  jiersonal  appearance.  Out 
of  the  2,fl0(l  children  under  notice,  only  sixteen  could  be  described 
as  handsome,  and  cif  these  the  larger  portion  were  girls  from 
Ireland." 

It  must  be  borne  in  mind  that  in  the  cases  of  children  it  is  not 
only  severe  toil  and  long  hours  that  do  harm.  Monottmous  and  un- 
interesting labor,  witli  deprivation  of  amusement  and  healtljful  exer- 
cise, defects  in  or  tiitfd  want  of  education,  and  pc»or  food  and  clothing, 
are  direct  causes  o{  tlie  startling  degeneration  of  this  class.  This 
evil,  which  has  now  been  growing  for  little  more  tlian  a  century  in 
the  older  countries,  must  present  to  future  generations  many  grave 
resultH  and  anxious  problems. 

The  c<»nditions  <»f  lalxir  vary  so  much  in  different  eountriea  that 
deductions  must  not  be  hastily  drawn  from  data  supplie<l  In  one  and 
then  applied  to  the  other.  In  the  Unitetl  Stjites,  as  is  well  known, 
up  to  the  present  time,  lalxjr  of  all  kinds  has  enjoyed  extraordinary 
ttdvantages.  This  is  due  partly  to  the  f*u?t  that  our  f>opulation  is 
tttill  hardly  e(}nal  to  all  the  demands  made  upon  it.  lu^nce  to  the  high 
price  of  labor ;  and  |>arU\  to  the  fiulitious  value  placed  upon  labor 
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hy  our  protective  tariflf.     Child-labor,  as  ktiown  in  England  and 
some  continental  countries,  is  scarcely  known  Lere*     Tlie  conditional 
formerly  existing,   especially  in  some  of  the  New  Euj^'lanJ  towns, 
were  almost  ideal.     Dr.  John  O.  Green,  in  1846,  wrot^?  a  paper  in 
which  he  presented  a  truly  roseate  view  of  niill*work  and  mill-life  h 
Lowell,  Mass.,  claiming  that  there  was  no  strictly  factory  population 
in  that  busy  city.     Statistics  by  the  Rev,  H,  A.  Miles  (before  184(5) 
showed  that  female  oiierati^es  in  Lowell  did  not  work  in  the  factoriefll 
on  an  average  for  more  thau  four  and  one-half  years.     He  claimetl 
that  a  model  moral  hygiene  prevailed  there;  intemperance  and  im- 
morality not  being  tolerated.     This  population  was  reciniited  largely! 
from  rnral  New  England,     These  young  women   were   healthy  to 
begin  with ;  they  did  not  commence  work  at  an  early  age  when  thej 
were  not  fitted  to  endure  it;  they  were  moral,  educated,  and,  in  a 
sense,  independent     They  adopted  this  remunerative  labor  in  order 
to  secure  a  modest  competence,  and  Laving  secured  it  were  satisfied 
to  (luit.     The  chief  causes  of  ill-health  among  them  were  to  be  found 
in  improperly  cooked,  not  deficient,  food.     This  satisfactory  state  ex- 
iflte<l  in  New  England  a  half  century  ago,   and  the  traditions  of  it 
probably  still  linger  there.     It  is  n(»t  to  be  ex[>ected,  however,  with 
the  changes  in  industrial  conditions  and  policy,  and  with  the  increas-' 
iug  populatioD  and  the  cheai>ening  of  labor,  that  such  aD  ideal  factory] 
population  has  been,  or  at  least  can  continue  to  be,  maintained. 

Lev3',  basLQg  his  statement  on  obnervations  in  France,  says  thai 
women  suffer  more  fmrn  the  efl^ectn  of  occupation  than  do  men,  and* 
that  the  mortality  among  working  women  is  higher  than  that  among 
men  of  the  same  class.     This  statement  is  contrary  to  recent  conclu-j 
sions  reached  in  the  English  Registrar-Generars  reports,  which  are! 
to  the  effect  that  the  uifvrtality  of  male  workers  exceeds  the  mortality 
of  female  workers  at  nearly  all  ages.     The  truth  is  that  all  such  gen- 
eralized statements  are  apt  to  be  misleading.     Men  suffer  a  highei 
mortality  because  they  enter  upon  more  laborious  and  more  danger-] 
ims  occupations  than  do  women,  hence  statistical  conclusions  are  ol 
no  great  value.     Woujau  may  suffer  in  health  in  numerous  ways  that 
do  not  affect  materially  her  mortality.     For  instance,  neurastheuia^j 
the  bane  of  ovei"ftx>rked  and  underfed  women,  does  not  leave  a  de^ 
finite  trace  on  the  mortality  tables.     Again,  woman*8  ill  health  and 
drudgery  in  a  factory  may  iitfect  her  progeny  in  a  way  that  the  sta-j 
tistician  cannot  estimate.     My  o\\Ta  ol>servation,  not  so  much  amonj? 
mill-hands  lis  among  female  clerks,  shop-girls,  school-teachers,  and 
mnsic-teachers,  is  that  these  stiffer  more  readily  from  a  mild  grath 
of  ueunistheuia  than  do  young  men,  as  a  result  of  an  equal  degree  of 
w urk  and  stiain. 
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Women  and  children  suffer  in  special  wavs  from  sdine  ocetipa* 
tioni^.  Both  are  rather  more  liable  tliau  men  to  pulmonary  affections 
caused  by  working  in  a  dust-laden  air.  AVomen  are  said  t<)  suffer 
from  uterine  derangements  and  disjjlacementa  from  occupations 
requiring  long  8tanding  and  certain  movements  of  tlie  body,  while 
the  lacteal  secretion  is  imi>aired  by  some  occujiatious,  and  ako  by 
euforced  absence  of  mothers  from  theii*  nursing  infants*  In  this  con- 
nection a  recent  writer,  H.  H.  Champion  (77/c  NuicUrnth  Ctniurijj 
October,  1890)  says,  significantly,  that  mill-owners  (irefer  mamed 
women  to  girls  as  mill  hands  "  Ijecause  mothers  with  children  to  feed 
would  put  up  with  ahnost  anything  rather  than  lose  their  work  !'* 

The  relations  of  the  factory  system  to  the  system  of  education, 
id  their  conjoint  action  upon  the  health  of  factory  child ren»  consti- 
tute an  imix>rtant  to[>ic  which  is  admirably  discussed  by  Mr.  T.  P. 
Sykes  (Ftjrtnujhthj  Revieic,  December,  1889),  in  a  y)ai)er  entitled 
"The  Factory  Half-Timer."  According  to  this  writer  the  factory 
child  of  tender  yearn,  who  rises  at  five  o'clock  in  the  moiiiing  and 
after  a  long  walk  works  until  the  afternDOu,  is  not  in  a  boilily  or 
mental  contUtion  to  receive  into  his  sleepy  brain  the  di-y  elements  of 
a  routine  education  which  is  forced  upon  him  in  tlxe  hotter  part  of  the 
day.  The  elementary  school  under  such  circumstances  is  "a  cmsh- 
iug,  cramming,  griuding-according-to-the-code  estid»lishment.*' 

In  France  the  laws  regulating  child-labor  are  comi)lete.  A  recent 
writer  in  the  Bulktin  de  h  <SV>r»W  de  Frokximn  f/^vw  Appraitin  d  iks 
Eit/anfs  Erftphyh  dmrn  les  Mtuitijavtiu^ts  (Jan.,  Fev.,  Mars,  1894, 
137)  says  that  the  time  is  happily  ptist  in  which  it  was  necessary  to 
combiit  for  the  amelioration  of  the  physical  con<lition»  of  a]>])rentice8 
and  of  the  work  of  children  in  factories.  The  recent  laws  of  1874 
and  18^>2  insure  this.  According  to  these  laws  **  the  age  of  admission 
into  factories  has  been  raised,  the  duration  of  daily  work  has  beeji 
reduced,  work  at  night  has  been  alx»lished  as  much  as  jxissible,  the 
physical  aptitude  has  been  declared  obligatory >  the  regulations  rela- 
tive to  hygiene  and  to  the  »ei*urity  of  workmen  have  l>ecome  more 
strict,  and,  finally,  a  ])owerful  organiiced  body  of  inspectors  secures 
the  strict  obseTvanoe  of  the  law/* 

The  8|>e<'ial  society,  whose  journal  is  quoted  above,  was  founded 
by  G.  B.  Dunj7is  in  18(Ui,  It  has  l>eeu  decreed  of  pulilic  utility  (July 
4th,  1868).  Its  object  is  to  ameliorate  the  condition  of  apprentices 
by  all  means  whicli,  while  res|»etling  thti  lilierty  of  the  employer 
and  the  authority  of  tlie  parent,  act  in  conformity  with  the  law.  It 
is  thoroughly  organized  and  e<|uippod,  and  has  distributecl  much 
money  in  its  work.  The  journal  of  the  society,  which  is  specially  de- 
voteil  ti>  this  ciiUsCf  is  a  valuable  iR'rioilical. 
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Legal  Restraints  upon  the  Emplotment  of  Women  asd  Childi 
IN  THE  United  States* 

A  SynopsU  of  the  Laws  of  the  States  of  Pennsylvama,  Neio   Ym-k^ 
Alaasavhiisetts,   Maryland^  Conntctkitt,  Dtkncare,  Nmv  Jerney,  mid 
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No  reetraiutSi  such  as  indicated  by  tlie  title,  are  known  to  com- 
mon law.     As  far  as  existing,  they  are  all  founded  on  statute. 

As  the  subject  is  not  '^^'itliin  the  jurisdiction  of  the  Federal 
Government,  no  general  statutes  of  the  United  States  treat  of  the 
subject. 

A  considerable  number  of  the  different  States,  and  more  eHpeciully 
of  the  manufacturing  States,  have,  however,  enacted  special  statutes 
uixm  the  subject  in  question. 

These  sbitutew  jire  not  exactly'  identical  in  any  two  of  the  States, 
but  they  are  idl  founded  on  one  of  the  following  principles : 

A»  Employment  of  women  should  be  restricted,  where  such  em- 
ployment would  tend  to  dej^rave  the  morals  of  others. 

B.  Restraints  should  be  put  uj^on  the  employment  of  chiklren 
and — to  a  certain  extent — of  women,  where  such  employment  would 
tend  to  injure  the  employes  themselves  by  endangering  either; 

1.  Their  moral  purity,  or 

2,  Their  life  or  physical  health. 

These  principles  are  not  directly  expressed  in  any  of  the  said 
statutes,  but  one  or  more  of  them  will  be  found  underlying  them  all. 

In  some  cases,  it  will  not  be  i>o8sible  to  separate  the  rules  accord- 
ing to  these  principles,  as  tliey  are  founded  on  more  than  one  of 
them.  They  will  l>e  treateil  of  under  one  or  the  otlier  heading,  ac- 
cording to  what  principle  seems  to  have  been  the  princix)al  moving 
cause  for  their  enactment. 

A. — ReatrainiH  upon  the  Emphyment  of  Women,  irhere  such  Eviploy- 
meni  icoiihl  Tend  to  Depf^ve  Others  MotxiUy. 

Fennftylvania.— Under  the  Act  of  May  22,  1879,  §  2,  it  is  unlawful 
for  any  female  to  atti^nd  among,  or  wait  upon  the  audience  or  specta- 
tors at  any  exhibitions,  performances,  or  entertainments,  such  aa 
mentioned  in  ^  1  (s. :  all  kind^^  of  theatricals,  varieties,  minstrelsy,, 
ballets,  circus,  and  the  like),  or  at  any  other  place  of  amusement  in 
any  city  of  the  first  class  (cities  containing  a  population  of  600,000 


*Tbtii  digest  was  made  iit  my  req-ueet  spcciullj  for  this  paper  by  Axel  Tctaisti, 
£aq.,  of  the  Pliiliuk'lphia  lior. 
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or  over;  Philadelphia  is  the  only  one  of  that  class  within  the  com- 
monwealth )  to  procure,  offer,  furnish,  or  tlistribute  any  description 
of  commoditie.s  or  refreshments  whatsfjever.  All  persons  are  en- 
joined from  the  employment  of  any  female  for  any  such  purpose. 

Violations  iu-e  punishable  by  fine,  not  exceeding  $500,  or  by  im- 
prisonnient  not  exceeiling  one  year,  or  both,  or  either. 

Pctttufytvtitiut.—VndeT  tiie  Act  of  March  2'S,  i.s7<V,  S  1,  no  female 
may  l^e  employed  as  waiter  girl  in  inns  or  other  places  where  intoxi- 
cating drinks  are  woKL 

S  2  fixes  the  punishment,  for  each  girl  so  employed,  at  fines,  not 
less  than  $100  and  not  exceediu^i  $oi)0,  or  imprisonment  not  less  than 
three  mouths  nor  exceeding  twelve  months,  or  either,  or  Inithr 

j$  3  directs  that  in  addition  the  violator  shall  have  his  license 
forfeited. 

Mart/famL — PiihJtr  (jeneral  Laws,  Art  27. 

g  8o  makes  it  unlawful  t<j  employ  or  allow  female  sitters  in  AJajr 
variety  establishment  or  concert  hall. 

J  8fi  makes  vicihitions  punishalde  by  ^uo,  not  l»  ss  than  ^2f>0  nor 
exceeding  $1,0(10,  or  by  imprisonment  in  house  <»1  inn  taction  from 
two  to  twelve  months,  or  both,  for  each  female  sitter. 

55  '2i*3  makes  it  unlawful,  in  the  city  and  county  of  Baltimore,  to 
employ  female  waiters  in  auy  theatre,  museum,  or  cither  phice  of 
amusement. 

tj§  *254  fixes  the  punishment  for  violations  at  fines  not  less  tlian 
$100  nor  exceeding  §1,<K>0,  or  liy  imprisomuent  in  county  jail  from 
one  to  six  months,  or  both. 
B. — Rtstrahits  tqx/u  the  Employment  of  Children  and  Wmnen  far  the 
Btntfii  of  mwh  Empbryh. 
L  1.   To  Himhr  their  Moral  Dtpmvement. 

a.  Children, 
Penn»ylvanift.—The  Act  of  »Jnne  J1,  /^7.0,  S  2,  makes  it  a  mis- 
demeanor tc»  priH-ure  em]>loymeut  for,  or  employ  any  itnnor  under  tho 
age  ol fifteen  yeornf,  for  rojie  or  wire  w^illcing,  or  as  an  MTobat,  gym- 
nast, contiirtionist  or  rider,  or  for  any  obscene,  indecent,  or  illegal 
exhibition  or  vcM'atiou,  or  any  v(M*ation  iujurioim  t<i  th»*  he^ilth  or 
ilangertms  to  the  life  and  limb  of  such  child  engaged  therein;  or  to 
retain,  harlxir,  or  employ  ojty  minor  child  in  or  alxmt  any  /issignation 
housd  or  l>ri»thel,  or  in  any  t>lace  where  any  obscene,  imlei-ent,  or 
illegal  exhibition  takes  place.  Violations  are  made  ptinishable  by 
fine^^  not  lens  than  ^.lO  nnr  t^xceeding  $100,  for  each  offensi^ 

S  4  makes  it  a  misdemeanor  tn  priKure  emphjyment  furor  employ 
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any  mimtr  umkr  the  age  of  Jt/ieti  years,  to  sIdk,  dance,  act  or  in  any 
manner  exhibit,  in  any  dance  house  whatever,  or  in  any  concert 
salcHiTi,  thejitro,  or  pkee  of  entertainment  where  wines  or  spirituous 
or  malt  li^iuors  can  be  obtained.  Violations  punishable  by  same 
fine. 

S  *^  makes  it  ivs  a  misdemeanor  to  procnre  employineiit  for,  or  to 
emph>y  any  miiiof  umler  the  ti^e  of  vhjhievti  fjctit's  for  the  purjKJse  of 
singing,  playiug  on  musical  instruments,  Ijegging,  or  for  any  mendi- 
cant purpose  whatever,  ou  the  streets  or  other  highways  of  the  Com- 
monwenltlK     Yioln-tiniw  punisliable  as  above. 

The  Jrf  >'/  Jpril  21,  /'V-/.9,  makes  it  a  misdemeanor  to  employ 
chilffren  beiincn  ihnievn  ttinl  sixteen  ye^rs  of  age  in  any  cotton,  wcm>1- 
len,  silk,  paper,  baggiug,  or  tlax  factory  for  more  than  nine  calemlar 
months  withtD  any  one  year,  unless  they  shall  have  attended  school 
for  at  least  three  consecutive  months  within  the  same  year.  Viola- 
tions punishable  by  hue  of  '^^'>0. 

New  York,  -By  the  laws  of  IHH6,  chajiter  4(K>,  JJ  4,  as  amended  by 
LawH  iSSi}^  chapter  .W},  g  4,  it  is  made  unlawful  to  employ  any  child 
under  the  age  of  sixteen  years,  who  eanuot  write  or  read  simple  sen- 
tences of  the  Eijglish  hinguage,  in  any  mauufacturing  establishment, 
except  during  the  vacations  of  the  jmblic  schools  of  the  city  or  town 
of  residence  of  such  child. 

Penal  Coile,  ^  29*2,  as  amended  by  Lawn  JS84,  eh,  40  and  Laws 
188(j\  t'h.  31^  makes  it  a  misdemeanor  to  procure  employment  for,  or 
employ  any  child  dcttiaUy  ar  ap^xirentltf  tfmler  the  age  of  sixteen  years, 
for  the  imrpose  of  exhibition : 

1.  As  a  wire  and  roi>e  walker,  dancer,  gymnasts  wrestler,  contor- 
tionist, ritler  or  acrobat,  or  upon  a  Iticycle  or  any  other  mechaniaU 
vehicle  or  contrivance. 

2.  In  begging  or  soliciting  or  receiving  alms  in  any  manner  or 
under  any  pretense,  or  in  any  mendicant  occupation,  or  in  ^^athering 
or  picking  rags^  or  collecting  cigar  stumps  or  bones  or  refuse  from 
mai^ets. 

8.  In  i»eildliug,  singing,  or  playing  upon  a  musical  instrument,  or 
in  a  theatrical  exliibitiou,  or  in  any  wandering  occupation. 

4.  In  any  illegal,  indecent,  or  immoial  I'xhibition  or  practice,  or 
in  the  exhibition  of  any  such  child  when  insane,  idiotic,  or  when 
presenting  the  appearance  of  any  deformity  or  umiatural  physical 
formation  or  development. 

5.  In  any  practice  or  exhibition  or  place  dangerous  or  injurious 
io  the  life,  limb,  health,  or  morals  of  the  child. 

Penal  Ccaie,  SS  289,  as  amended  by  LatcH  isss,  ch.  145,  g  5,  makes 
it  a  misdemeanor  to  wilfully  cauae  or  permit  tttty  child  acfuallif  or 
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apparruily  nmkr  tbe  fige  of  slxftrn  ijvtirs  to  Vh?  |ilfti'f**l  in  such  a  iiosi- 
tion,  or  engage  in  such  an  occupation,  that  its  life  or  limb  in  likely 
to  lie  eudangerecl,  or  its  health  to  be  injured,  or  itj*  morals  tr»  l^ecome 
depraved. 

The  Laws  of  1SS7,  ch.  552,  §  1,  make  it  a  misdemeanor  for  i>er- 
sons  and  corporations  employ  iniy;  tntmf*mjei'  hotjH  to  place  iiistrumotits 
of  communication,  or  permit  them  to  remain,  in  any  disorderly  homie 
or  any  unliceu»etl  saloon,  inn,  tavern,  or  other  unlicensed  pi 
whei'e  wines  or  liquors  are  sold. 

^  2  makes  it  unlawful  for  such  persons  and  corporations  to  send 
any  metmeuger  boij  to  any  such  place.  §§  3  and  4  make  violations 
punishable  by  fines  of  $.50  for  each  offense. 

Mamii'hmetia.—PMic  Statutes,  Issl,  rL  4^,  g  8,  make«  it  unlaw- 
ful to  employ  or  exhibit,  or  to  8u£er  to  be  employed  or  exhibited, 
any  chifd  tnnk'r  the  age  oiJi/feenytxirM  in  dancing,  playing  on  musical 
instruments,  singing,  rope  or  wire  walking,  riding,  or  jierforming  as 
a  gymnast,  contortionist  or  acrobat,  in  any  circus  or  theatrical  ex- 
hibition or  in  any  i>ublic  place  whatever.  Violations  are  madoj 
punishable  by  fine,  not  exceeding  $200,  or  by  imprisonment  in 
county  jail  for  not  more  than  six  months. 

FMu'  Sfahifeji,  I'SSS^  ch.  .?4^*,  §  1,  make  it  nnlaw-ful  to  employ 
any  chlhl  under  the  age  of  thirteen  years  in  any  inthfor  trork,  i>erformed 
for  wages  or  other  c<:>mi»ensation,  during  the  hours  when  tlje  public 
Bchofik  are  in  session,  and  to  employ  such  child  in  any  niauner,  unless, 
it  shall  have  attended  school  for  at  least  twenty  weeks  in  the  y 
next  preceding  such  employment. 

g  2  makes  it  unlawful  to  employ  any  chihl  umfei'  the  age  of  /ottr- 
ieen  years  in  any  factory,  workshop,  or  mercantile  establishment,  ex- 
cept during  the  vacations  of  the  public  schools,  unless  it  shall  preeent 
a  certificate  of  such  school  attendance  as  re<iuii'e^l  by  §  1. 

Mnryhinii,—Puhlic  Oej}eraJ  Laivft,  Art.  27 y  g  273,  make  it  unlaw- 
ful to  employ  ckihiren  under  the  age  of  ttixteen  years  for  singing, 
playing  on  musical  instruments,  ro|>e  walking,  dancing,  i»eddling. 
bagging,  or  any  mendicant  or  wandering  buniness  whatsoever.  Viola* 
tions  made  punishable  by  fine,  not  less  than  $50,  nor  exceeding  $250, 
or  by  imprisonment  in  the  county  jail  from  thirty  days  to  one  year, 
or  both. 

Coimertirnt.—Oetteral  Statutes,  JHSS,  g  2105  (Laws  1882,  ch.  80 
&nd  1885,  ch.  90),  make  it  unlawful  to  employ  any  rhild  under  the  age 
of  fourteen  yearn,  having  residinl  nine  months  within  the  United 
States,  at  any  labor,  unless  it  shall  have  attended  a  day-school  during 
at  least  twelve  weeks  or  siicty  fnll  8<4jor>l  days  of  the  twiilve  moi 
preoediDg  any  month  in  which  such  child  shall  lie  so  t^mployeil, 
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at  least  six  weeks  thereof  must  have  been  continuous.  Yiolations 
are  imBinhable  by  fine  not  exceeding  $60.  §  2106  makes  it  the  duty 
of  tlie  employer  to  procure  from  the  proper  teacher  a  certificate  of 
school  attendance.  Under  g  2107  parents  or  others,  ^-iolating  the 
provisions  of  JS  2K>5  !>y  making  false  statements  concerning  age  or 
term  of  residence  in  United  States,  or  bj  instructing  child  to  make 
such  false  statement,  are  punishable  by  a  fine  not  exceeding  |7,  or 
by  imnrisonrnput  for  not  more  than  thirty  days. 

IMmvare.—IieviHed  Code,  1852,  as  amended  by  Laws  1887^  ch. 
irjO,  vol  m  (March  18,  1879,  g  2),  make  it  unlawful  to  procure 
employment  for  or  employ  any  child  under  the  age  of  Ji/teen  years, 
for  roi>e  or  wire  walking,  or  dancing,  or  as  an  acrobat  or  gymnast, 
or  for  begging,  or  any  obscene,  indecent,  or  illegal  exhibition  or  voca- 
tinn,  or  any  vocation  injurious  to  the  health  or  dangerous  to  the  life 
or  limb  of  such  child  engageil  therein,  or  to  retain,  harbor,  or  employ 
nnt/  tninor  chifd  in  or  about  any  assignation  house  or  brothel.  Viola- 
tions are  punishable  by  fine,  not  less  than  120,  nor  exceeding  ^100. 

Xeir  Ja*s(f(/,—I{t'iumiff,  M^7,  Lohor,  g  10  (P.  L.,  1S8H,  p.  59, 
March  5,  1883)  makes  it  unlawful  to  employ  any  child  httwten  the 
ages  of  fin'lrr  ufid Jf/fern  ifwrs  in  any  factory,  workshop,  mine,  or  es- 
tabliwhrneut  where  the  manufacturing  of  goods  is  carried  on,  unless, 
daring  the  twelve  months  next  preceding  such  employment,  it  shall 
have  attended  some  school  for  ^xe  days  every  week,  during  at  least 
twelve  consecutive  weeks. 

Ohio,— Revised  Statutes,  1892,  §  4394,  make  it  unlawful  for  any 
pawnbroker  to  employ  any  minor  under  the  age  of  mxteen  years  to 
take  ple<lges  in  pawn. 

8  698G  makes  it  unlawful  to  employ  any  child  under  the  age  of 
fourteen  yearn  in  singing,  dancing,  playing  on  musical  instruments, 
rope  or  wire  walking,  riding,  or  performing  as  a  gymnast,  contor- 
tionist, or  acrobat,  in  any  circus  or  theatrical  exhiliition.  Violations 
punishable  by  fine,  not  exceeding  J?200,  or  by  imprisonment  for  not 
more  than  six  mouths,  or  b3'  both, 

B. — 1,  b.    Women, 

Pennsylvama.— The  Act  of  June  3,  ]893,  §  1,  makes  it  the  duty  of 
persons  and  corporations  employing  women,  to  provide  separate, 
pro[ier,  clean,  and  well-ventilated  wash-  and  dressing-rooms  and 
water-closets  for  females,  entirely  away  from  those  used  by  the  men. 

New  7orh—L(iuy8  1888,  ch.  409,  S  13,  added  by  Laws  1887, 
ch.  462,  §  4,  and  amended  by  Laws  1889,  ch.  560,  g  7,  make  it  the 
duty  of  persons  and  corjiorations  employing  women,  to  provide 
separate  and  suitable  washrooms  for  females;  to  make  the  water- 
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closets,  intended  for  the  use  of  women,  separate  and  apart  from  thoee 
used  hy  men,  and  properly  screened;  also  to  yrrovide  dressiug-roomir^ 
for  the  female  employees,  when  required  by  factory  inspectors  to  do 
so.     Violations  are  punishable  by  line,  not  le&s  than  $20»  nor  exceed* 
Ing  $100,  or  by  imprisonment  from  thirty  to  ninety  days,  or  by  both. 

B, — 2.  For  the  Frohetion  of  Ote  Health  0/  Female  and  Minor  Emploifh. 
a.  Seats  for  Female  EmpJmjSs, 

Pennsylmma.— The  Act  of  March  22,  JS87,  §  1,  makes  it  the  duty 
of  idl  persons  and  cortiorations  employ inp  females  in  any  manufac- 
turing, mechanicaL  or  mercantile  establishment  to  provide  suitable 
seats  for  the  use  of  the  female  employes,  and  to  allow  them  the  use 
thereof  when  not  necessarily  engaged  in  tlie  active  duties  for  which 
they  are  employed.  Under  S  ti  violations  are  punishable  1)y  fine, 
not  less  than  $25,  nor  exceeding  $50,  or  by  imprisonment  in  case  fine 
is  not  paid. 

MaH8iichH8etts,-'Law&  1882,  ch.  150  (April  12,  1882,  §  1). 

Verbatim  as  above  ^  1. 

g  2  imposes  a  fine  for  violations  of  not  lees  than  $10,  nor  exoeed- 
ingSSO. 

Delaicare,— Revised  Code,  1852,  as  amended  1887,  ch.  238,  vol.  18, 
§  1  (April  21,  1887), 

Verbatim  as  above  §  1. 

g  2  imposes,  for  violations,  a  fine  of  not  less  than  $25,  nor  exceed- 
ing $50. 

Acu?  Jtrsetj^—Bei^imon  1887,  Health,  §  147  (P.  L.,  1882,  p.  227) 
makes  it  the  duty  of  persons  employing  females  in  any  mercantile 
business  or  occupation  to  provide  and  maintain  suitable  seats  for 
them,  at  or  beside  the  counter  or  work  l>ench,  and  to  permit  the  use 
of  such  seats  to  such  an  extent  as  may  be  reasonable,  for  the  preser- 
vation of  their  health, 

§  148  imposes,  for  violations,  a  fine  not  exceeding  $100. 

B. — ^2.  6.  Factories  and  Mines, 

Pennmjtvama,'-^he  Act  of  June  3,  18B3,  g  1,  makes  it  unlawful  to 
employ  any  minor  or  to  detain  him  at  kbor  in  any  manufacturing 
eetabltshment  or  mercantile  industry,  or  in  any  laundry  or  renovating 
eatablishment,  for  more  than  twelve  hours  in  any  one  day,  or  for  more' 
than  sixty  hours  in  any  one  week. 

§  2  prohibits  the  em[»loymcnt.  in  any  of  the  said  GstiiblisLments^ 
of  any  rhifd  under  the  age  of  thirteen  years.  Employers  of  tninors 
under  the  age  of  sijteen  years  must  keep  a  record  of  their  name, 
birthplace,  age,  place  of  r««idence,  oaioe  of  parent  or  guardian,  and 
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the  time  when  the  employment  ceases.     These  facts  to  be  stated  in 

an  affidavit  by  parent  or  guardian  (or  by  child  itself,  if  there  be  no 
parent  or  guardian),  to  be  made  and  filed  with  the  employer,  before 
any  employment  mu8t  take  place. 

§  3  makes  it  the  duty  of  all  employers  of  women  and  chthfren^  or 
cither,  in  any  manufacturing  or  mercantile  establishment,  or  renovat- 
ing works  or  laumlry,  to  keep  posted  cimspicuoiLsIy  in  every  rotjm 
where  such  help  is  employed,  a  printed  notice,  stating  the  numl>er  of 
hours  per  day.  for  each  day  of  the  week,  rHCjuired  of  such  persons, 
and  in  every  room  where  vhihinn  uutk'r  the  age  of  sixteen  years  are 
emjiloyed,  in  addition  a  list  of  their  names  with  their  ages. 

S  4  defines  the  words  "factory,  man ufartu ring  and  mei-cantile 
establishment' '  and  states  that  i>laces  where  less  than  five  persons 
are  employed  shall  not  be  deemed  such  within  the  meaning  of  the  act, 

S  '>  makes  it  tlie  duty  t»f  the  Governor  to  ajipoint^  every  three 
years,  ii./actorij  insjterfnr,  whoso  duty  it  shall  be  to  visit  and  insfiect 
all  factories,  work-shops,  and  other  establishments  employing  women 
and  children;  also  to  prosecute  all  violations  of  the  act;  also  to  report 
to  the  Governor  cmc*^  every  year, 

S  8  prohibits  the  employment  of  any  mi?ior  under  the  age  of  sixhen 
yearn  in  the  cleaning  of  machinery  while  in  motion. 

§  17  makes  violations  of  act  jtuuiHljable  by  tine,  not  exceeding  $500, 

The  Act  of  May  24,  ]Sf^S^  iirohibits  the  employment  of  any  mitior 
umhr  the  age  of  fofw  fee  a  yettrs  to  have  the  care  or  management  of  an 
elevator.  Violations  are  made  punishable  bv  fine,  not  less  than  $25. 
nor  exceeding  IK  Ml, 

The  Act  of  June  I  J,  /^T,*),  J^  ii  makes  it  a  misdemeanor  to  employ 
any  child  under  the  age  of  twelve  yearn  in  any  mine  or  underground 
work  or  like  i^lace  whatever. 

Violations  are  made  punishable  by  fine,  not  less  than  $10,  nor 
exceeding  $50, 

Under  the  Act  of  June  2,  1891,  §  1,  no  boy  under  the  age  o{  fourteen 
yettrs,  nnd  no  female  of  ouy  tttje  must  be  employed,  or  permitted  for 
the  purpose  of  employment,  in  any  mine.  No  l^jy  under  the  age  of 
twelve  yearn^  and  no  female  of  any  €i<je^  must  be  permitted  in  the  out- 
side structures  or  workings  of  a  colliery,  for  the  purpose  of  employ- 
ment, except  in  office  w(»rk, 

S  2  makes  it  the  duty  of  the  employer,  in  case  of  doubt  as  to  age^] 
to  procure  proof  tlier^of  by  certificate  from  parent  or  gnardhin. 

The  Art  of  May  /.>,  /^/A'i,  prohibits  the  employment  f>f  hoys  nndtr 
the  age  of  twelve  yenrn  and  of /(»mrt/<'^  u/'fl»?^  ^/^i  in  bituminous  coal 
mines;  no  hoy  under  the  age  of  nixtem  yeavfi  must  mine  or  load  coal, 
unless  in  company  with  a  person  over  sixteen  years  of  age. 
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Ncir  York-.  —  LrniH  lsSh\  rh.  401),  g  1,  as  amended  In'  Laws  1881),  cli. 
5(50,  g  1,  and  Laws  1892,  ch.  673,  5;  1,  Makn  under  the  age  of  cUjhlcen 
ijcnrM^  and  femnUa  muhr  the  a^^o  of  twt'iitij'^mi'  if  ears  must  not  he  era- 
ploved  at  labor  in  an>  manufucturing  estabUsliuient  for  raore  than 
sixty  flours  in  any  one  trvtky  n<ir  for  more  than  fen  hours  in  any  one 
ildif,  except  for  the  sole  imrposo  of  Hliorteuin^:  hours  on  Saturdays; 
the  said  employes  must  not  l>e  employed  at  labor  in  the  hours  be- 
tween nine  o'clock  p,m,  and  six  o'clock  A.M. 

S5  2  as  amend«>a  by  Laws  1887,  ch,  4(i2,  ^5 1,  aiid  Laws  1889,  eh.  iyCjO, 
J5  2.  VhildrtH  und^r  fottrffen  years  of  age  nm>4t  not  be  employed  at 
labor  in  any  manufacturing  establishment.  Persons  employing  chU- 
dren  nndtr  mxfeen  yiars  of  age  must  keep  a  register,  showing  the  name, 
birthplace,  age,  and  place  of  residence  of  all  employes  under  the  age 
of  sixteen  years.  No  penson  shall  be  permitted  to  employ  children 
under  the  age  of  sixteen  years»  unless  he  shall  have  first  i>rocured 
and  placed  on  tile  an  affidavit  by  the  parent  or  guardian  of  sucb  child 
(or  by  the  child  itself  in  case  it  has  no  parent  or  guardian)  stating 
its  age  and  place  of  birth.  Said  register  and  affidavits  to  Ije  open  to 
the  inspection  of  the  factory  inspector,  his  /irssistants  and  deputies. 

8  3,  as  amended  by  Laws  1892,  ch.  673,  g  3.  In  manufacturing 
establishments,  employing  iKtys  under  cnjhfeen  yearti  of  age  and 
fanaies  under  twenty-one  years  of  age,  there  must  Ije  posted,  in  ^\^ry 
room  where  such  help  is  emiiloyed,  a  notice  showing  the  number  of 
honrs  i)er  day,  for  each  tlay  in  the  week,  retpiirecK  and  where  children 
under  Htj-tren  yvftra  of  age  are  emi>loye<l,  in  addition  a  list  of  their 
names  with  their  ages.  No  child  undti* fifteen  years  of  age  must  have 
tbe  care,  custody,  manjigement  of,  or  oyierate  any  elevator,  and  no 
perBon  under  eUjhteen  yearn  o!  age  must  have  the  care,  custody,  man- 
agement  of,  or  operate  any  elevator  running  more  than  200  feet  m 
minute. 

S  4,  aa  amende<i  by  Laws  1889,  ch.  5fiO,  s§  4.  The  factory  inspector 
sh&U  have  the  p<iwer  to  demand,  for  ehtldren  seemiuffly  feeble,  a  certili- 
cate  of  pliysical  fitness  from  some  rt^gular  physician;  if  such  is  not 
obtainable,  then  he  shall  have  the  power  to  prohibit  the  further  em- 
ployment of  any  such  child. 

S  n.  The  Governor  shall  apfKjint  a  factory  htM/aHor  and  one 
setsistaut  factory  iu8f>ecior,  whose  duty  it  shall  be  to  visit  and  in- 
spect all  factories,  to  report  to  the  G«>vemt»r  once  a  year»  to  enforce 
the  provisions  of  ihf*  act,  and  to  pro«ecute  violations  thereof. 

55  lit  added  by  I^ws  1887,  ch.  4(i2,  >£  4,  pridiibits  the  employment 
of  any  female  under  twentyHtne  yearn  of  age  and  of  any  tntde  under  the 
age  of  rujhfeen  yearn  in  iho  cleaning  of  machinery  while  in  motion, 

$  *iO,  added  by  Laws  I8b7,  ch.  402,  and  I^iws  1889,  ch.  560,  g  8. 
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makes  every  violation  of  the  act  a  miademeanor,  [lunisLablo  bv  ^ne^ 
not  less  than  $20,  nor  exceeding  Jtl(K),  or  by  imprisonment  in  the 
county  jail  from  thirty  to  ninety  ilays,  or  hy  lhH:)th. 

g  21,  added  by  Laws  1887,  ch.  462.  A  copy  of  the  act  njti»t  bo 
kept  posted  in  each  workroom  of  every  manufacturing  eetablisLment 
or  mercantile  house  where  there  are  employed  i>ersons  affected  hy 
the  act. 

Laws  1^92,  ch.  073,  §  7  defines  a  manufacturing  establishment  as 
"  any  mill,  factory,  or  workshop  where  one  or  more  pei-sons  are  em* 
I>loyed  at  labor." 

Mamachmefts.—Lnws  188S\  vh.  848^  ^  1.  Children  under  thirteefi 
^feors  of  ago  iiMiwt  not  lie  employed  in  any  "factory,  workshop,  or 
mercantile  estjiblishmeut. " 

S  2.  No  chihi  iOider  fottrieen  years  of  age  must  be  employed  Id 
any  manner  durinji;  the  haul's  iR^weeu  seven  o'clock  P.M.  and  six 
o'clock  A.M.  The  chief  of  police,  with  the  approval  of  the  Governor, 
may  desi^^nate  any  kind  of  work  as  injurious  to  the  health  of  children 
under  fnurt^^en  years  of  age,  and  aft-er  one  week's  written  notice  given 
to  tlie  employer,  no  child  under  fom-teen  years  of  age  shall  be  em- 
ployed thereat. 

g  3.  No  ehihl  n infer  sirken  years  of  age  must  l>e  employed  in  any 
fact'Or3%  workshop,  or  mercantile  estjdilisliment,  unless  the  employer 
first  shall  have  procured  and  placed  on  file  a  certificate,  stating  the 
name,  age,  residence,  and  i»lace  o(  birth  of  such  child,  and  also  keeps 
a  full  list  of  such  children  so  employed. 

>5  ^  fixes  the  puiushnieut  for  violations  at  fines,  not  less  than  t20» 
nor  exceeding  $50,  or  at  imprisonment  in  the  county  jail  for  not  more 
than  thirty  days,  or  both. 

Laws  ]s82,ck  74,  g  4,  aa  amended  by  Laws  1887,  ch.  280,  g  1  {Maif 
17,  }Ss7}.  No  minor  under  ehjhfeen  yenrs  of  age  and  no  woman  must 
be  emi>loyed  in  laboring,  in  any  manufacturing  or  mechanical  estal)- 
lishment,  ftir  more  than  ten  hours  in  any  one  day,  except  as  herein- 
after stated,  and  in  no  case  shall  the  hours  of  labor  exceed  sixty  in  a 
week. 

There  shall  be  posted  in  a  conspicuous  place,  in  each  room  where 
such  persons  are  employed,  a  prinknl  notice,  stating  the  nuiul>er  of 
hours'  work  required  of  them  on  each  day  of  the  week,  the  luairs  of 
commencing  and  stopping  such  work,  and  the  hours  when  the  time 
or  times  allowed  for  dinner  or  other  meals  begins  and  ends. 

Exemptions  from  ten-hours  rule:  (1)  f<jr  the  sole  purpose  of  mak- 
ing a  shorter  day's  work  for  one  day  in  the  week;  (2)  to  make  up  for 
time  lost  on  sonie  previous  day  of  the  same  week,  in  consetpience  of 
the  stopping  of  miichiuery,  upon  which  such  person  was  employed  or 
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dependent  for  eii)i;lu>  ment.  Such  stopping  muHt  have  Usted  at  least 
thirty  minutes,  and  a  written  report  thereof  must  have  been  prenously 
sent  to  the  chief  of  police  or  fact^^ry  inai>ector,  before  any  such  over- 
time emi>loyraent  shaU  thereby  \m  authorized. 

§  S.  Violaticins  of  g  4,  including  the  making  of  false  reports  con- 
cerning the  8t<>i»pinK  of  machinery,  are  made  punishable  by  fine,  not 
less  than  $60,  nor  exceeding  IllM). 

Laws  1887,  ch,  215  (Aijril  21,  1887).  All  chthirm,  ijomig  pcraom 
and  tromtu,  employed  in  the  same  factory,  shall  l»e  allowed  their  meal 
time  or  meal  times  at  the  same  time;  provided,  that  if  any  of  them 
b^ns  work  at  a  later  hour  than  the  reat,  he  may  have  bia  meal  times 
at  other  times,  but  must  not,  during  regular  meal  hours,  be  rec[uired 
to  tend  the  machinery,  or  do  the  work  of  other  children,  young  jier- 
sons,  and  women,  in  addition  to  his  own. 

§  2.  Chikh'en^  fff^'^t^if  /»c/w>//>{,  (ind  tvumen  must  not  l)e  employed  for 
more  than  six  htmi-H,  without  an  intenal  of  oue-hidf  hour  for  meals. 
Still  they  may  be  employed  for  six  and  one-half  hours,  if  the  work 
ends  at  one  o'elf»ok  p.m.,  and  they  are  then  dismissed  for  the  day— or 
for  seven  and  one-half  hours,  if  the  work  ends  at  two  o'clock  P.M., 
and  they  are  then  dismissed  for  the  day,  and  an  opportunity  is  given 
them  to  eat  a  meal  in  the  mean  time. 

§  3.  Esemiit  frcim  the  rules  of  {$s5 1  and  2  are:  Iron  worka^  glass 
wr>rks,  paper  mills,  letter-press  printing  establishments,  print  works, 
bleaching  w<»rks,  and  dyeing  works.  The  chief  of  i)o!ice  shall  have 
power  to  exf»mpt  such  other  works,  where  laljor  must  l^e  kept  up 
contiun<msly,  when  such  exemption  will  not  injure  the  health  of  the 
children,  young  [)ei*sons,  and  women  employed. 

g  5.  Violations  are  made  punishable  by  fine,  not  less  than  150, 
nor  exceeding  $100. 

Lnirs  1SSS,  vk  42fi  (May  29,  1888),  55  1.  Jfomn}  ntid  rhUtiren  shall 
not  1)6  employed  in  any  factory,  workshop,  or  mercAutile  fstablisli- 
ment  in  a  ruoui  al>ove  the  second  story,  from  which  there  is  only  one 
way  of  egress,  in  case  the  ins|>ector  of  fact^iries  shall  so  direct. 

MariffnwL-'J'ithlir  afhtrfit  Iaiws,  Art.  27.  ^  i:^VI.  No  rhilfl  under 
«jr/e^«  jymrn  of  age  must  be  eraphned  in  laboring  in  any  o^Mon^ 
woollen,  or  other  manufacturing  establishment  for  more  than  ten 
boors  in  any  one  day. 

§  140.  Violationa  are  made  punishable  by  Ene,  not  exceeding  $50 
in  each  case. 

§  141.  The  foregoing  pronsions  do  not  apply  to  agricultural  or 
household  work,  nor  to  mercanlile  i^sliiblishnients. 

Conmrtirnt—Gtnerof  St^UnfcH  iSSfi,  Jj  174^  (1887,  ch.  62).  No 
miftor  u$idrr  titixfcen  yair^  of  age  And  iu>  tcotnan  shall  be  employtxl  in 
\QU.  in.— 88 
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any  mannfacturmg,  mechaDical,  or  mercantile  estabUshment  for  more 
than  ten  hours  in  any  one  day,  excei>t  when  machinery  munt  be  re- 
paired to  prevent  interruption  of  continuous  working,  or  for  the  sole 
puriK)6e  of  making  one  shorter  day  of  work  in  the  week.  Notice  of 
the  number  of  hours  required  every  day  of  the  week  must  l)e  posted 
in  a  conspicuous  place  in  every  room  where  such  persous  are  em- 
ployed. In  no  case  must  such  persons  be  employed  for  more  than 
sixty  hours  during  any  one  week.  Violations  are  punishable  by  fime^ 
not  exceeding  $20. 

g  1753  (Liiws  IftSfi,  ch,  124).  Children  under  thirteen  years  of 
age  shall  not  he  employed  in  any  manufacturing,  mechanical,  or  mer- 
cantile establishment. 

§  1754  (ibid. ) .  Violations  are  punishable  by  fine  not  exceeding  $60. 
Every  week  of  such  employ  meut  shall  l>e  considered  a  distinct  offense. 

§  2263-2272.  The  Govemor  shall,  every  two  years,  appoint  a  fac- 
tory in8j>ector,  whose  duty  it  shall  be  to  inspect  the  factories,  to 
report  to  tlie  Governor  once  a  year,  to  enforce  the  factory -acts,  and  to 
prosecute  all  \iolationR  of  the  factory -acts. 

New  Jersei/.—necwion  18^7,  Liibor,  (P,  L.  1883,  p.  59,  March 
5,  1883.) 

I  9.  No  boi/  nude}'  fivelve.  years  of  age  and  no  girl  under  fourteen 
yearn  of  age  shall  be  employed  in  any  factory,  workshop,  miU,  or 
establishment  where  the  manufacturing  of  goods  is  carried  on. 

§  11,  No  child  nndtf*  foinieen  years  of  age  shall  be  employed  in 
any  factory,  workshop,  mill,  or  establishment  where  tlie  manufactur- 
ing of  any  goods  is  carried  on,  for  more  than  an  average  of  ten  hours 
a  day,  or  sixty  hours  a  week. 

§  12,  It  shall  bo  the  duty  of  the  in^pecior  of farfories^  to  be  ap- 
pointed by  the  Govemor,  to  enforce  the  prorisions  of  the  abo\e  sec- 
tions. 

§  17.  The  iusijector  of  factories  and  his  deputies  shall  have  the 
power,  in  the  case  of  a  chihl  seemingly  nnjif  to  do  the  work  he  is  em- 
ployed to  perform,  to  demand  a  certificate  of  physicjd  fitness  from 
some  I'egular  phvsician,  and  in  case  aiith  certificate  is  not  obtainable, 
the>  shall  have  the  power  to  prohibit  the  further  emplovment  of  such 
child. 

§  26.  Violations  of  the  foregoing  sections  are  made  punishable  by 
a  fine  of  $50  for  each  offense, 

Ohio,  —Revimd  StafnieM  181)2,  g  6986.  No  minor  under  tir^hre  years 
of  age  shall  be  employed  in  any  factory,  workshop,  or  establishment 
wherein  the  manufacturing  of  any  gni wis  of  any  kind  is  carried  on. 

^  fi986  aa.  No  minor  nndt'r  rifjhfrvn  yenrn  of  age  shall  be  employed 
in  any  of  the  places  named,  for  more  than  ten  hours  during  any  one 
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day,  and  in  no  case  for  more  than  sixty  hourH  in  a  week.  Notice  of 
the  Lours  required  every  day  of  the  week  must  lie  posted  in  a  «ott- 
spiciious  pliice  in  every  room  where  such  perHous  are  emphiyed. 

§  G98(>  bh.  Violations  ai-e  mu<le  punishalile  by  fine,  uc»t  less  than 
$50,  nor  exceeding  :J100,  or  by  impriHonment  in  the  county  jail  from 
thirty  to  ninety  dayn. 

§  6980  r.  It  shall  be  the  duty  of  the  inspector  of  faeforieii  and  shops 
to  ejiforce  the  foregoing  provisions. 

RELATTONS  of  liiCE   AND  CoiTNTKY  TO   THE   DISEASES  OP  OCCUPATIONS. 

This  subject  oflfers  many  problems  of  interest,  few  if  any  of  which 
can  be  solved  here.  It  is,  in  fact,  doubtful  whether  they  can  be 
solved  accurately  by  any  writer  with  the  materials  at  hand.  Such  a 
solution  retjuires  an  intimate  knowledge  of  the  racial  characteristics 
and  the  habits  and  customs  of  various  countries  which  is  jKissessed 
by  few  if  any.  It  is  probable  in  fact  that  customs,  laws,  habits  of 
the  lieople,  food,  sauitjiry  arrangeraents,  and  the  available  markets 
have  more  to  do  with  this  question  of  occupatiou-disoases  than  has 
the  question  of  mere  race.  Arlidge  quotes,  apparently  with  ap- 
proval, an  opinion  of  Green  how  that  tlie  Welsh  and  the  Celtic  Irish 
suffer  in  a  higher  ratio  from  their  occupations  than  do  the  English, 
but  the  statement  is  open  to  doubt.  The  food  supply  is  of  prime 
importance  in  any  estimate  of  the  raoi'tality  of  a  laboring  population, 
but  that  is  foreign  to  our  subject  which  is  strictly  concerned  with 
the  direct  effects  of  occupation.  In  Germany,  for  instance,  it  is 
said  that  a  weaver  in  former  days  was  aide  to  afford  meat,  ami  that 
the  cheapest,  only  on  one  day  in  the  week.  In  the  far  East  the 
bulk  of  the  population  live  on  rice;  on  which  fcMxi  it  may  lie  doubted 
whether  Uiey  can  ever  compete,  as  some  economists  have  feared  they 
yet  will  do,  with  the  laboring  masses  of  Eurojie  and  America. 


GlassLfication. 

As  already  said,  only  those  effects  of  occupation  will  l>e  described 
in  this  paj^er  that  ai-e  spiecial  and  distinct.  Those  artisans  only 
will  lie  considered  who  by  their  occuiwiti<»ns  are  exposed  to  a  definite 
risk,  to  which,  as  a  rule,  others  are  not  exposed.  Hence  the  subjects 
to  be  classified  are  limited  in  a  uumlier  of  ways  and  in  a  variety  of 
directions.  A  purely  sanit^iry  stud \ ,  for  insttince,  based  ui»on  the 
various  hygienic  elenjeuts  that  enter  int<i  the  lie^dth  acc<iunt  of  t^very 
workman,  will  not  be  made.  Neither  will  every  disease  Umt  may 
afflict  artisans  be  considered:  this,  for  obvious  rt^asous,  takes  from 
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the  subject  all  individualitv.     Finally,  accidents  from  machinery,  i^x-j 
plosives,  etc.,  will  not  be  considered:  they  constitute  a  i)urely  surgi- 
cal subject,  and,  so  far  as  I  know,  have  nothing  especially  diBtinctiva ' 
in  them. 

Even,  however,  with  the  subject  thus  limited,  it  is  not  easy,  nor 
possible,  to  devise  a  classification  that  is  perfectly  satisfactory,  or 
at  least  free  from  faults.     Three  methods  are  possiVile  :  First,  by  the 
occupations  themselves.     This  appears,  at  first  sight,  the  moat  natu- 
ral ;   and  it  is  tlie  one  that  has  been  adopted  by  mt^st  writers,  from 
Ramazzini  down.     It  is  open,  however,  to  many  objections.     It  lends | 
itself  too  readily  to  a  discui-sive  treatment  of  the  subject — a  fault  thai 
is  apparent  in  the  writings  tif  most  of  those  who  have  used  it     They] 
give  a  catalogue  of  trades  and  avocations  followed  by  a  description  oi 
many  inconsequential   diseases.     It  thus  leads  to  conclusions  thai 
are  often  too  broad  and  sweeping.     But  its  greatest  fault,  in  a  cnn-l 
densed  paper,  is  the  fact  that  it  renders  necessary  much  rejietition.J 
ThuH^  in  the  cAse  of  lead-poisoning,  it  is  necessary  to  describe  agai] 
antl  agaiu  the  symptoms  of  this  toxaemia  under  each  heading  of  lead- 
mi  ncrs,  lead-makers,  file-cutters,  painters,  etc.     A  second  scheme  ia' 
to  classify  according  to  the  diseases.     A  moment's  reflection,  how- 
ever, shows  that  this  plan  is  not  sufficiently  distinctive:  a  workman,, 
for  instance,  may  suffer  from  a  viLriety  of  diseases,  one  of  which  may' 
be  due  to  his  trade,  another  only  partly  due  to  it,  and  another  f|uil 
independent  of  it.     Besides,  for  reference,  such  a  jilan  is  the  leasl 
valuable,  because  it  leads  to  c]a.ssifying  nieml>ers  r>f  the  same  ^uupj 
of  workmen  under  different  headings;   as  for  instance,  the  disortlei 
of  paintei*s  would  clasBify  some  of  these  artisans  under  the  hoad  i>f^ 
gout  and  others  under  the  head  of  chronic  lead-jKiisouing;  and  finally 
because  it  presupposes  a  knowledge  of  the  suliject  liefore  such  a  plai 
can  be  handled  or  consulted  with  ease.     The  third  plan  is  to  chissii 
iiccording  to  the  causes  i>f  disease ;  and  this  is  at  once  the  most  uiitu< 
ral  anil  most  convenient.     This  is  ho  because  it  is  logical  and  rationi 
to  approach  the  study  of  a  subject  by  studying  first  its  causes;    and' 
becuuse,  secondly,  while  this  plan  diies  not  avoid  entirely  the  neces- 
sity for  some  repetition^  it  is  not  so  objectionable  on  that  score  aa  the! 
other  methods.     If,  for  instance,  we  take  one  of  tlie  metjillic  poiftonal 
we  can  group  under  tliis  heading  all  the  trades  involved,  with  a  brief 
account  of  each ;    if  one  trade  is  involved  with  more  than  one  causa 
{as  brass-founders  ai-e  said  to  be  exposed  to  both  copper  and  arsenic; )j 
this  fact  can  be  i»ointed  tmt  hy  a  cross-reference.     By  this  jilau,  tbej 
8ymptr»matology,  which,  with  cure  and  prevention,  is  the  most  iin- 
porbint  part  of  the  subject,  d<X'S  not  ni'ed  Uy  be  descrilKxl  more  thaml 
once.     Finally,  this  plan  reduces  to  a  secondary  place  the  con»idd]ni-j 
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tion  of  tecliinc4il  trade-detailB,  and  adviinees  to  first  importance  the 
DO!tiou8  agent  itself.  Thin^  is  an  imiKirtant  consideration,  l>ecaUHe 
this  pai»er  is  written  from  the  meilical  or  pathological  standpoint, 
and  cannot  enter  fiill y  into  minute  details  of  the  various  manufactur- 
ing prt>ce88e8,  to  describe  which  recpiires  knowledge  that  is  n(»t  at 
the  command  of  a  phvsiciaii.  The  niodical  practitioner  is  interested 
to  know  the  cause  o(  the  disease  and  whrit  are  its  effects;  the  exact 
manufacturing  jirocess  that  set  it  agoing  beiug  of  secondary  iinpori- 
anco  to  him.  Enough  of  these  trade-detiiils  will  be  described,  how- 
ever, to  render  the  subject  intelligible. 

This  etiological  plan  admit^i  of  a  division  under  three  headings. 

(1)  Injurious  StihfitnueeJi,—Thm  group  includes  by  far  the  largest 
number  of  occupation-diseiises  that  will  engage  our  attention.  In- 
jnriouB  or  poisonous  substances,  bj'  being  introduced  into  the  b<xly, 
cause  many  of  the  most  distinct  and  easily  recognizjible  of  these 
affections.  It  is  customary  to  subdivide  them  according  to  their 
nature  (as  whether  they  are  metallic,  mineral,  animal,  etc.)  or  again 
as  to  the  manner  in  which  they  gain  admission  into  the  body  (fis  by 
inhalation,  ingestion,  aljsorption,  etc.).  After  matui-e  reflection  I 
have  decided  not  to  do  this,  for  several  excellent  reasons.  For  in- 
stance, as  to  the  first-named  yihm,  it  matterH  little  whether  such  sub- 
stances as  arsenic,  mercury,  etc.,  l>e  called  **  metids"  or  **  minerala;** 
the  distinction  is  rather  arbitrary.  Some  injurious  sulistances,  as 
certain  kinds  of  dust,  are  in  fact  comjMiunds  of  many  mineral  and 
mebillic  matters;  while  cithers  are  com|xmnds  of  animal,  vi^gelable, 
and  earthy  substances.  For  statistical  puri^oses,  such  subdivisions 
may  W^  necessary,  but  hartlly  for  a  simjile  descrii)tive  paper.  As  to 
tlie  second-named  plan,  it  need  only  be  said  that  most  poisonous  sub- 
stances are  introduced  into  the  Ixnly  in  a  variety  of  ways;  as.  for 
instance,  lead,  which  can  be  inhaled  as  fine  dust,  or  swallowed  as 
paint,  or  absorbed  directly  through  the  skin.  The  substances  in  this 
group  will  be  taken  in  a  simple  order  as  they  stand  naturally  related 
to  each  cither,  and  briefly  descril)ed;  the  trades  engaged  with  them 
will  then  Ije  briefly  mentioned  and  the  manufacturing  process  for  each 
indicateil;  then  the  symptomatology,  which  is  mainly  tbe  same  for 
each  trade  using  identical  poisons  or  exposed  to  the  same  injurious 
substances,  will  l»e  described  in  full;  and,  finally,  cur©  and  prevention 
win  1)6  discnssed* 

(2)  Jujfintnm  EnrtronimnL—A  large  number  of  the  diseases  of 
artisans  are  cause*!  by  defective  or  unwholeeome  eunTOundiDgft.  Soch 
geuend  insanitary  conditions  as  Imd  ventilation,  over-heated  air,  and 
insufficient  light  are  common  causes  of  these  diseases.  The  difficulty 
is  to  estimate  them  at  their  true  value.     In  mimy  instsDoes  this 
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be  dfioe  and  no  sttempi  lo  do  it  win  he  onde  liere.  In  some 
huwwwBi,  the  cense  is  ao  appere&k  ihai  it  can  be  taken  fnHy 
into  aeoomit,  aain  tbe  ofer-lieatod  air  of  some  milk  and  fadimee  and 
of  iiuiiea.  Hero  again,  however,  tke  siilqeci  dovetaila  into  tbat  ol 
dost  and  oiber  in jaxioos  substances ;  but  this  is  ineTttable.  Then 
tiiere  aie  epecud  inaiaiiCHi  thai  fotiush  most  inteieiliqs  ifthflnoaietta 
of  diaeaae,  ae  the  oomprefiaed  air  of  rawafMHJ,  and  tiie  mbodj  coo- 
coeeed  air  of  boilera  in  procees  of  being  rivBtled.  These  antl  allied 
aabjeelB  will  be  taken  np  aeriatini  and  treated  in  the  same  manner* 
so  neadj  aa  can  be,  as  that  indicated  for  the  Ei^t  class. 

iS)  InjuruiHts  Ejrercise.—A  certain  small,  but  important^  section 
of  the  diaeaaea  of  occnpationa  is  composed  of  those  that  are  caoeed  by 
orer-exercise  of  some  partieolar  part  or  parte.  Scrivener*8  paby  is 
the  most  familiar  of  these.  Others  are  the  cramps  and  palsies  of 
telegraphers,  piimo-plajers,  engravers,  etc.,  and  the  aphonia  of 
cl&rgymeu  and  other  voice-nsers.  In  tbii^  elaas  may  be  comprised 
those  who  suffer  from  constrained  positions  while  at  their  work.  In 
each  instance  the  special  action  of  the  cause  wiU  lie  considered  first ; 
after  which  the  symptoms,  pathology,  and  treatment  will  he  described 
in  due  order. 

With  reference  to  the  sources  of  information  for  this  work,  I  desire 
to  say  that  the  technical  debvils  have  lieen  obtained  from  the  best 
and  most  recent  authorities,  as  well  as  from  some  personal  obeen^a- 
tion.  As,  however,  the  processes  of  maDufHcturiog  are  changing  con- 
HtJiutly,  and  vary  even  in  different  eouiitnea  and  localities,  I  cannot 
^'ouch  always  for  the  accuracy  of  the  description  of  them.  This 
knowledge  lies  somewhat  outside  of  the  field  of  a  physician's  obser- 
vations. When  possible  I  have  made  dire<:*t  obaenations  in  factories 
and  mills.  The  pathological  details  are  gathered  almost  exclusively 
from  the  writer's  own  observation.  In  an  experience  of  years  to 
several  large  hospitals  and  clinics  in  Philadelphia  I  have  seen  and 
studied  a  large  numl>er  of  the  diseases  of  occupations. 
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1.  Effects  of  Injurious  Substances. 

Effects  of  Arsenic. 
Metallic  arsenic  occurs  native  in  the  rocks  in  many  regions,  as  in 
the  silver  mines  in  Chili.  The  principal  ore  is  the  arsenical  pyrit-es. 
Arsenic  is  found  also  in  tin»  copper,  cobalt,  and  nickel  ores.  It  is  sub- 
limed from  the  ores  by  roasting,  the  arsenic  going  over  and  condensing 
in  ai)i)ro[»riato  chaml>ers  or  flues.  The  salts  of  this  metal  are  much 
used  in  the  arts  and  in  medicine.  It  is  said  that  in  one  year  more 
than  1,8(M)  tons  of  white  arsenic  (arsenious  acid)  came  from  one  miaa 
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in  Derbyshire,  Englund.  Arsenic  acid  is  made  from  araenioos  acid 
by  treating  the  ktter  with  strong  nitric  acid.  It  is  less  poisonous 
than  arseniouK  acid;  in  fact^  persons  employed  in  its  maniifHctiire  are 
said  to  increase  in  weight.  In  manufacturing  ai-senic  the  chief  danger 
to  the  workmen  is  iu  ojieuiug  the  flues  in  winch  the  arsemo  has  con- 
densed. According  to  some,  however^  the  smelters  seldom  suffer  in 
well-kept  estabiishments  (Tracey).  Both  the  fumes  and  the  dust  are 
sources  of  danger  if  precautions  are  neglected.  In  some  iirocesaes  of 
smelting,  as  iu  Cornwall,  where  the  tin  and  copi>er  ore  is  rich  in 
arsenic,  the  workmen  are  said  to  be  more  inconvenienced  by  the 
sulpburous  than  by  the  ai'seuious  fumes.  The  millers  and  grinders 
of  the  salt»  coming  into  direct  contact  with  it,  get  ulcers  and  eczema 
^Bowhay). 

Arsenic  acid  was  formerly,  and  may  be  yet  in  some  places,  used  to 
prtnluce  some  of  the  brilliant  aniline  dyes,  especially  magenta. 
Aniline  is  an  artificial  alkaloid,  itself  not  without  poisonous  proper- 
ties; but  some  of  its  supposed  ill  effects  are  said  to  be  caused  by 
arsenic  and  other  acids  with  which  it  is  combineih  llecently,  by 
amended  processes,  the  use  of  arsenic  acid  as  an  oxidizing  agent  is 
said  to  have  been  dispensed  with  (Arlidge).  The  symptoms  of  ani- 
line-poisoning proi^er  will  be  noted  under  the  approj^riate  heading. 

The  most  important  i»reparations  of  arsenic  in  the  industrial  world 
are  the  two  copi»er  salts,  known  as  Scheele^s  green,  and  Schweinfurt 
or  yienna  green.  The  former  is  an  arsenite  of  copi>er;  the  latter  an 
aoeto-arsenite  of  copi)er.  They  are  botli  beautiful  green  pigments. 
Because  of  their  tendency  to  blacken  in  foul  gase^^  and  when  mixed 
with  oil  they  are  more  useful  to  the  pai>er-stainer  than  to  the  iiaiuter 
(Paton).  They  have  been  used  extensively  in  staining  wall-paper, 
in  coloring  toys,  and  in  coloring  artificial  flowers.  Grinding 
Schweinfurt  green  is  considered  a  dangerous  oi)eration;  although, 
according  to  Hime,  the  workman  suffer  but  little,  in  spite  of  being 
covered  with  the  dust  from  head  to  foot. 

In  some  processes  for  printing  wall-paper  the  design  is  tirst  printed 
in  strong  size;  metallic  |K>wders  are  then  s[>nnkleil  by  hand  over  the 
imper.  When  Schweinfurt  green  is  used  thus  the  workman  is  of 
course  exposed  to  the  <lu8t  arising  from  the  pnx^ess,  and  may  be 
poisoned.  Paper-hangers  may  even  be  iiffectetl  by  the  arsenic  in 
some  wall-papers,  esi>eciaUy  when  scraping  off  old  papers.  Thirty 
jrears  ago  numer<^u8  instances  occurred  of  i>ereon8  being  ^Kiisoned 
from  occupying  rooms  thus  ])apered  (Beaugrand).  It  is  but  fair 
to  say  that  several  manufacturers  of  wall-papers  testified  some  years 
ago  U>fore  acommissiou  of  the  Massachusi^tts  legislature  that  dur- 
ing many  years*  exi)erience  they  had  never  known  of  harm  from 
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HTseuic  to  tliemselyee  or  their  employ^.  Such  evidenoe,  however, 
must  be  taken  with  allowance.  Other  pai)er8,  especially  fancy 
papers  for  wrapping  and  for  decorative  purposes,  are  colored  with 
these  pigments.  In  some  instances  the  colors  are  put  on  in  a  moist 
state,  by  which  process  they  are  less  likely  to  affect  the  ai-tisau. 
After  dr)  ing,  however,  small  particles  and  dust  are  given  off,  and 
may  infect  the  air.  Cutter  has  reported  instances  of  arsenical  i>oi- 
soning  in  employes  in  a  bos  factory  where  arsenical  papers  were  used* 

The  manufacture  of  artificial  tiowers  is  a  most  dangerous  trade, 
from  its  liability  to  cause  arsenical  jx)isoning.  The  business  has 
much  increased  in  recent  years,  especially  in  England,  France,  and 
America.  In  Eugland,  according  to  one  authority,  4,886  people 
were  engaged  in  it  in  the  year  1871.  Much  popular  uotice  was  called 
to  it,  several  years  since,  because  of  tlie  evil  arising  from  the  arsenic 
used  in  it  The  majority  of  artisans  employed  iu  this  industry  are 
women  and  girls*  They  sometimes  work  at  home,  but  more  (re- 
(luently  in  small  shoi)s;  the  custom  varying,  probably,  according  to 
country  and  town.  In  France  it  is  said  that  between  2,(*00and  3,U0U 
shops  exist  for  the  manufacture  of  artificial  flowers.  The  stage  of 
the  process  which  causes  danger  is  coloring  the  leaves  and  i>etals. 
After  these  have  been  cut  out  by  a  stanjp,  then  moulded  into  shape 
by  hand,  then  mounted  on  wires  which  form  the  stalk  or  stem,  they 
are  colored.  ^Tien  Scheele's  green  is  used  it  is  dusted  on  the 
flower,  which  has  previously  b€?en  gummed  or  waxed  over.  This 
dusting  is  done  from  a  dredging  box  helil  in  the  hand,  and  of  course 
gives  rise  to  much  loose  dust,  which  floats  about  in  the  air.  Aoconl- 
iug  to  Traeey  the  bauds  of  artificial  flower-makers  are  staiueil  yellow 
with  green  finger-nail  tips.  The  yeUow  is  caused  by  |jicric  acid;  the 
green  by  the  arsenical  salt,  which  lodges  under  the  nails.  It  is  said 
that  in  recent  years  the  use  of  arsi^nical  pigments  is  not  so  common 
in  this  industry. 

These  green  arsenical  colors  are  used  also  in  lithographic  printing. 
They  are  sometimes  used  dry,  being  dusted  on  a  prepared  surface. 
In  this  process,  and  in  the  subset^uent  work  on  the  presses,  the 
workmen  are  exposed  to  some  danger. 

Arsenic  is  mixed  with  lead  for  milking  shot;  when  thus  made  the 
shot  falls  round  or  **  tiiier'*  than  when  made  of  lead  alone.  In  the 
latter  case  the  shot  is  likely  to  be  elongated  or  "  tailed.*' 

Among  objects  contaminated  with  arsenic  may  be  mentioneti  stock- 
ings, veils,  cretonnes,  and  other  prints,  red-stripeil  l>ed-ticking» 
Turkey  red  cotton,  some  woollen  dress-goods,  hangings,  and  curtains, 
and  anything  in  which  arsenical  aniline  dye  is  used.  These  dyes 
contain  two  per  cent,  of  arsenic  by  weight  (Hhattuck) .     Ai-senite  of 
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soda  is  usetl  as  a  mordant  to  fix  color.  Putaiam  observed  an 
e]udemic  of  arsenical  poiHOiiiug  iu  au  infaut  asylum  in  ^liicb  the 
px^ison  WHS  found  in  some  tlresses  recently  suijplied,  Shattuck 
relates  an  interesting  case  of  arseoical  poisoning  in  a  pb>  sician  from 
playing-cards,  the  lesions  being  confined  largely  to  the  hands. 
Arsenic  is  used  also  by  taxidermists. 

The  Hijmpioms  of  ai'senieal  p<jisouing  are  either  acute  or  chronic. 
Acute  arsenical  poisoniug  is  rare  among  artisans  who  work  with  the 
poisnu.  These  acute  symptoms,  as  is  well  known,  resemble  some- 
what those  of  Asiatic  cholera.  There  is  the  same  sudden  seizure 
with  vomitings  purging,  pain  in  the  aljdomen,  cold  extremities,  rapid 
pulse,  and  collapse.  Nervous  symptoms,  as  parnlysie  and  coma, 
sometimes  supervene  before  death.  For  a  description  of  this  acute 
poisoning  the  article  on  toxicology  in  this  volume  may  lie  consulted* 
We  are  more  concerned  here  with  the  chronic  poisonings  which  is  the 
form  usually  seen  in  workmen. 

It  is  well  known  that  chronic  symptoms  may  follow,  after  an  inter- 
val, acute  symptoms.  Shattuck  suggests  that  this  may  be  due  to 
the  storing  up  in  the  system  of  the  albuminoid  compounds  of  arsenic, 
which  are  then  gradually  set  free.  E.  S.  Wood  found  arsenic 
in  the  urine  of  a  man  for  ninety -three  days  after  the  acute  stage 
had  8ul>«ided.  Arsenic  is  stored  more  in  the  brain  and  cord  than 
in  the  liver. 

Chronic  poisoning  by  arsenic  affects  especially  the  respiratory 
and  gastro-intestinal  tracts,  the  skin,  and  the  nervous  system. 

Dryness  and  irritation  of  the  mucous  membrane  of  the  nose,  eyes, 
mouth,  throat,  larynx,  and  bronchi  are  seen.  Nausea,  loss  of  apjie- 
tite,  and  other  evidences  of  obstinate  dyspepsia  appear.  Diarrha^a, 
with  colicky  pains,  is  experienced.  The  discharges  from  the  lx>wela 
Ijecome  mucous  in  character— a  signiiicant  sign,  With  these  gastro- 
inte^^tiual  symijtoujs  great  languor  and  emaciation  supervene,  and 
the  patient  may  even  become  hectic.  A  mild  grade  of  this  chrtmic 
jH^isuuing  is  sometimes  borne  for  a  long  while,  as  seems  to  be  the 
case  with  some  makers  of  artificial  flowers. 

AssfK^iated  sometimes  with  this  gastro-intestinal  derangement  is 
an  irritation  of  the  bronchial  mucous  membrane;  this  is  so  e8i>ecially 
when  dust  and  fumes  of  arsenic  i)revail.  In  the  Cornwall  works, 
bowever,  this  is  attributed  by  Bowhay  to  the  fumes  of  8uli>hur  (sol- 
phurons  acid)  which  issues  in  large  ffuantities  from  the  furnaces^  the 
tin  ore  l»eiug  rich  in  snlphur  as  well  as  arsenic. 

The  skin  suffers  severely  in  some  instances  of  chronic  arsenical 
potsoniug.  Thus,  aocarding  to  Bowhay,  the  grinders  of  white 
ftnenlc  have  eczematoua  soree  and  ulcers  of  the  skin.    Tlie  ecjsema 
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m  commonly  present  in  the  folds  of  the  neck  and  around  the  nostrik. 
A  scratch  or  ubrasion  grows  rapidlj^  into  an  tiloer  (Arlidge)*  Ac- 
cording to  KirchKjtisseT  a  deposit  of  pigment  in  the  skin  of  the  face 
is  a  symptom  of  chronic  ai-senicism.  LepLne  also  described  a  pig- 
mentation of  the  skin,  sometimes  called  '^arsenical  bronsdng.*' 
Beangrand,  in  18o9,  claimed  that  the  arsenical  gret^u  pigments,  then 
much  used  in  coloring  wall-pai>er8  and  artificial  flowers,  caused  a 
characteriBtic  eruption  on  the  skin  of  the  artisans.  This  skin  affeo- 
tion  rosembled  some  of  the  eruptions  of  syphilis.  The  dermatosis 
18  vesicular,  then  pustular,  and  is  seen  especially  about  the  nose, 
mouth,  and  chin,  and  about  the  genitalia,  these  various  [mrts  being 
iufeut^Ml  by  the  hands. 

ilasch  (Annaks  de  Dermatdogie  ef  de  StfphiVujraphit^  1893»  lY,, 
150)  has  descril^ed  the  various  dermatoses  of  arsenical  origin,  includ- 
ing in  his  paper  purpura,  pigmentiition,  erythema,  and  vesicular  and 
urticarious  eruptions.  Hardaway  and  Fox  {Bnilnh  Jvunutl  of  Drr- 
TtwMogtf^  1893,  V.,  304),  each  have  de8cril)ed  a  keratosis  of  the  palms 
and  soles  due  to  arsenical  poisoning. 

IiTitatiou  of  the  kidneys  is  obsened  in  chronic  ai*8enicism.  It  is 
shown  by  albumin,  casts,  and  even  blood  in  the  urine. 

Home  of  tha  most  chara(*teristic  symptoms  of  chronic  arsenical 
f>fnHoiiing  are  oliserved  in  the  nervous  system.  Arsenic  leads  grad- 
uully  to  a  diffuse  or  multiple  neuritis.  This  neuritis  causes  weak- 
ness of  the  extremities,  progressive  atrophy  of  the  muscles,  abolisiittd 
tendon  reflexes,  tind  the  reactions  of  degeneration  to  the  faradic  and 
galvanic  currents.  The  sensory  nerves  also  are  involved,  with  re- 
sulting anfesthesia  especially  in  the  extremities  of  the  limbs.  Pain 
is  exjjerienced  on  pressure  over  the  nervTi'tiiinks,  and  the  muscles  are 
sore  on  pressure  and  handling.  Trophic  sores,  noted  by  some,  are 
probably  due  to  the  local  action  of  the  poison  on  the  skin.  Other 
imi>ortaut  nervous  symptoms  are  tremor  and  ataxia.  The  tremor  is 
caused  by  ai^senic,  just  as  it  is  by  lead,  mei*cury,  and  alcohol,  by 
interference  with  the  nutrition  of  the  nerve-centres.  The  ataxia  is 
that  of  a  pseudo-tabes,  i.e.,  due  to  the  involvement  of  the  sensory 
nen^es,  instead  of  a  iiosterior  sclerosis.  Areenic  may  cause  also 
headache,  vertigo,  tinnitus  aurium,  depression  of  spirits,  con^^^l- 
BJons,  neurustlienia,  and  hysteria.  Some  of  the.se  more  obscure  ner- 
vous symptoms  are  in  fact  most  apt  to  peri)lex  tlie  diagnostician,  and 
must  be  scrutinized  and  weighed  with  great  care.  Toxic  hysteria  is 
one  of  these;  so  importiiut,  indeed,  is  it  that  a  special  discussion 
of  it  will  be  in  order  after  tlie  description  of  the  various  poisons. 
The  amesthesia  caused  by  ursenic  is  sometimes  profound;  in  one 
ciise,  known  to  the  writer^  the  patient,  who  was  semi-delirious,  also 
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owing  to  the  iMiison,  dechired  his  lielief  that  his  legs  were  cut  off 
becatu)6  he  could  not  feel  them, 

Ar86iiie,  in  chronic  poisoning,  can  usually  he  foiuul  in  the  urine. 

According  to  some  recent  experimenters,  whcwe  results^  however^ 
are  denie<l  by  others,  arsenic  checks  tissue-change. 

Ab  stated  already,  it  is  claimed  that  the  w<)rker8  in  arsenic  acid 
grow  fat.  This  l>elief  partakes  somewhat  of  the  nature  of  a  legend. 
It  is  customary  to  refer  t<i  the  |>easants  of  Styria  as  examples  of 
arseoioeatera  who  thrive  on  the  poison.  Acconling  to  Maclagan, 
who  visited  Styria  {EJinhnnjh  Mediail  JuiirnoU  1864),  the  cuntom 
really  exists;  but,  according  to  a  royal  commission  which  investi- 
gated the  subject,  it  has  l^eu  gi*eatly  exaggerated.  Arsenic-eating,  in 
very  small  doses,  is  not  strictly  analogous,  however,  to  the  absorp- 
tion of  the  fumea  or  dust  by  artisans.  The  toxicophagi  probably 
stimulate  the  mucous  membrane  of  the  stomach,  and  so  promote 
appetite  and  digestion,  with  a  regulated  dose — conditions  that  do  not 
obtain  in  slow  poisoning  by  inhalation. 

The  (rt'utment  for  these  various  effects  of  arsenic  must  l>e  twofold: 
first,  by  directing  the  patient  to  abstain  from  tlie  labor  that  occasions 
them;  sei^ond,  by  relieving  indi%4dual  symptt>m8. 

The  first  indication  is  absolute  in  most  cases,  and  is  the  only 
treatment  needeiL  A  workman  who  is  suffering  from  chronic  arseni- 
cal poisoning  must  quit  his  work,  unless  some  efficient  means  of  pro- 
tection can  l>e  devised.  If  he  is  willing  to  quit,  his  health  will 
usually  recover  itself  without  much  medicjil  treatment. 

The  symptomatic  treatment  for  clironic  arsenical  poisoning  is  not 
necessarily  so  varied  as  the  symptoms.  The  gastro-inteatinal  and 
the  cutaneous  lesions  usually  yield  promptly  iv hen  the  cause  is  re- 
moveil.  The  weakness  and  emaciation  tend  to  subside  likewise ;  at 
most  they  rei|uire  only  gootl  ftiod  and  gooil  hygiene.  The  nervous 
flymjitoms  are  not  so  readily  controlled.  The  paralysis,  myalgia, 
neuralgia,  and  aujeethesia  re<:iuire  time  for  their  cure.  Strychnine 
by  pcHlermatically  is  a  valuable  remedy,  and  massage,  electricity,  the 
phosphates,  and  cod-liver  oil  are  imporbint  adjuvants.  There  is 
xxo  antidote  nor  specific  for  chronic  arsenicism. 

More  important  than  cure  is  ]>revention.  Workmen  in  arsenical 
subntjinces  of  any  kind  ought  to  l>e  prf)tected  from  the  dust  and  fumes 
as  much  as  possible.  In  athlition,  those  whose  hands  are  coT«2«d 
with  dust  ought  to  exercise  scniijuloua  c*leanh*nc^8  lK*fore  eating;  the 
hands  should  be  thoroughly  washed  and  the  finger-nails  cleaned. 
Some  of  the  poison  no  doubt  gains  entrance  into  the  mouth  and 
stomac^h  by  the  neglect  of  this  rule.  Frequent  bathing  and  c1 
of  underclothing  should  be  obst^rved.     When  practicable  the  1 
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might  be  protected  with  gloves — but  of  the  practicability  of  this  there 
is  considerable  doubt.  It  would  always  be  better  to  use  Scheele's 
and  Schweinfurt  greens  in  a  moist  state  if  this  could  be  done,  instead 
of  by  dry  dusting,  as  has  been  the  practice  in  some  arts  in  the  past. 

According  to  some  observers  there  seems  to  be  a  relative  immu- 
nity among  workmen.  But  is  it  real?  "Workmen  are  afraid  to  com- 
plain or  to  give  testimony  against  their  employers  for  fear  of  losing 
work.  There  is  no  reason  for  believing  that  the  system  becomes 
inured  to  the  poison  by  constant  exposure  to  it — at  least  in  mills 
and  factories,  where  the  dose  cannot,  from  the  nature  of  things,  be 
regulated. 

There  are  laws  regulating  or  prohibiting  the  use  of  arsenic  in 
some  arts  in  Sweden,  Germany,  Russia,  Austria,  and  Denmark. 
Legislation  on  the  subject  is  needed  in  all  countries.  It  is  possible 
that  agitation  on  the  subject  in  past  years,  and  the  fear  of  damages, 
have  restricted  the  use  of  arsenic  in  the  arts  to  a  considerable  extent. 

Effects  of  Mercuky. 

Mercury,  for  all  practical  purposes,  is  obtained  from  cinnabar, 
which  is  a  sulphide  of  the  metal.  Cinnabar  is  found  in  many  coun- 
tries, but,  until  recent  years,  the  largest  supply  came  from  Almaden 
in  Spain.  Profitable  mines  exist  also  at  Idria  in  Illyria.  The 
Spanish  mines,  which  have  been  worked  from  antiquity,  were  for  cen- 
turies the  source  of  most  of  the  mercury  of  commerce.  In  recent 
years,  however,  they  have  been  eclipsed  by  the  (juit^ksilver  mines  of 
California.  Thus  the  United  States,  mainly  California,  produced 
2,054  tons  of  mercury  in  1875  to  929  tons  produced  by  Spain  in 
1873. 

Metallic  mercury  may  be  recovered  from  cinnabar  either  by  simple 
roasting  or  by  reducing  the  ore  with  iron  or  lime,  a  sulphide  of  the 
latter  elements  being  formed.  In  the  first-named  method  the  mercury 
is  volatilized;  and,  in  the  crude  process  still  used  at  Almaden,  much 
of  it  is  lost,  and  goes  to  destroy  vegetation  and  to  injure  the  health  of 
^  the  workmen.  So  repulsive  is  the  work  that  the  Spanish  Govern- 
ment, according  to  Tardieu,  has  had  great  difficulty  sometimes  in 
obtaining  workmen  to  engage  in  it.  Convicts  have  been  employed, 
but  not  with  good  results.  In  some  instances,  by  granting  them  un- 
usual privileges,  such  as  exemption  from  taxation  and  conscription, 
men  were  induced  to  engage  in  the  work.  The  miners  suffer  as  well 
as  the  smelters.  The  air  of  the  mines  contains  mercurial  vapors, 
as  is  ])roved  by  an  amalgam  forming  on  bright  gold  objects  candied 
in  the  pockets  of  visitors.     Some  of  the  evils  at  Almaden,  it  seems, 
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might  lie  prevented  by  better  hygiene.  I  am  not  able  to  say  what  is 
the  state  of  health  of  the  worknien  in  the  CaEfomia  mines.  Infor- 
mation of  tliat  subject  is  iniich  desired. 

Mercnry,  it  must  l>e  recalled,  is  readily  volatilized,  and  to  this 
fact  is  doe  much  of  the  damage  that  results  from  it  in  all  indiL<4tines 
in  which  it  is  used.  In  fact  every  artisan  who  comea  in  coutiict 
with  it  in  any  way  in  the  course  of  his  work  incurs  a  risk  from  it  on 
account  of  this  quality.  This  volatility  begins  at  a  temiierature  of 
-13"  C.  (8,.S'  F.)  and  increases  with  heat.* 

Mercury  is  used  extensively  for  extracting  the  precious  metals, 
gold  and  silver,  from  their  Ijeds  or  ores.  The  ores  are  worked  up 
with  mercury  ho  that  the  metds  form  an  amalgam;  this  amalgam  is 
then  separated  from  the  drons.  It  is  then  subjected  to  distillatiim, 
by  which  the  mercury  is  vohitilizeil  and  the  gold  or  silver  is  left. 
Tlie  technical  processes  vary  in  different  pbiceH  and  countries.  In 
the  case  of  gold,  lumps  of  the  solid  amalgam  are  distilled  in  vessels 
liuetl  with  firc'lirick  and  wtHHl^ashes,  heat  lieing  applied  with  care 
that  the  retctrt  does  not  become  red-hot.  The  mercury,  thu«  driven 
off,  may  be  recovered  and  used  Jigain.  In  the  case  of  silver,  the 
process  for  making  the  amalgam  in  Mexico  has  some  unii|ue  features. 
The  ore  is  cnished  and  mixed  with  certain  reagents,  and  mercury  is 
added,  the  mass  being  troilden  under  tlie  feet  <»f  mules  until  x>erfect 
amalgamation  is  effected  Cl^itmarK  This  process  recjuires  from 
fifteen  to  forty -five  days.  Its  effects  upon  the  health  of  the  workmen 
and  of  the  mules  must  be  deleterious  in  the  extreme. 

In  the  prm'eases  for  gilding  and  silvering  these  amalgams  with 
mercnry  are  used.  The  old  metluMl  of  fin^-gilding  is  still  considered 
the  liest,  altliongh  it  is  extremely  dangerous  to  the  aitisan.  An 
amalgam  of  gtild  with  mercury  is  spread  upon  the  surface  to  be 
gilded;  the  mercury  in  then  driven  nff  by  heat,  the  gold  being  left  as 
a  close,  firm,  and  liui-able  layer.  For  silvering,  the  process  is  prac- 
tically the  same.  An  amalgam  is  made  with  mercury  and  applied 
with  a  brush  to  the  baser  metal,  wliich  is  to  Ije  silvertnl.  The  mt-r- 
cur>'  is  then  volatilized  as  in  gilding.  The  silvered  surface  is  very 
durable  and  need  uotlM>tliick  to  stand  high  polishing.  This  metltod 
ia  expensive  and  dangerous  and  is  said  to  be  almost  superseiled  by 
^lectrojtlating.  In  these  old  piTH?e8fte8  for  gilding  and  silvering  the 
lo  the  WQcksieii  weiro  great.     In  fact  few  if  any  €acaped  mer- 


*The  itici<lffDt.  mentioned  by  Tnylor  in  liis  work  on  poisons,  nmy  be  recAllet] 
of  ft  Hritbh  vewii'l,  currying  n»  part  of  her  cargo  a  largtj  quantity  of  mercury,  hc- 
cuming  permf»i«l  with  the  fumes  from  the  nieial.  wbkb  bad  «»cap«^  from  Ita 
fKwpUdes  In  Um  ]M>]d.  Many  persons  on  boftiri,  m  well  oa  animals^  weiv  scrioualj 
pofiooed* 
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curial  poisoning ;  the  artisans  found  it  necessary  to  leave  the  work 
for  seasons  or  to  abandon  it  altogether.  For  bronzing,  an  amalgam 
of  mercury,  tin,  and  bismuth  is  used,  with  similar  evil  results. 

The  makers  of  felt  hats  suffer  severely  sometimes  from  the  effects 
of  mercury.  This  has  been  noted  for  many  years,  in  Germany  es- 
pecially. Attention  was  called  to  it  in  this  country  in  1859  by  Dr.  J. 
A.  Freeman,  of  Orange,  N.  J.  ("Mercurial  Disease  among  Hatters," 
Trans.  N.  J.  Med.  Soc,  1859,  p.  61),  who  had  noted  the  prevalence 
of  mercurial  poisoning  among  the  hatters  of  Orange,  Newark,  Bloom- 
field,  and  Milbum,  in  that  State.  Later  (1878)  Dr.  L.  Dennis  ("  Hat- 
ting as  Affecting  the  Health  of  Operatives,'*  Report  of  the  Board  of 
Health  of  New  Jersey,  1878)  made  an  elaborate  report  on  the  sub- 
ject, based  especially  on  a  study  among  the  extensive  hat  factories 
in  Newark,  N.  J.  The  cause  of  the  mercurial  poisoning  in  hatters 
is  readily  understood  and  can  be  explained  without  going  too  far 
into  the  technique  of  the  trade.  Felt  is  made  of  the  hair  or  fur 
of  various  animals,  e8i)ecially  the  beaver,  rabbit,  hare,  and  coney; 
lower  grades  are  made  with  various  admixtures  of  wool  and  even  cot- 
ton. It  has  been  found  by  experience  that  these  furs  blend  and  ad- 
here better  in  felting  after  having  been  treated  with  a  strong  solu- 
tion of  acid  nitrate  of  mercury.  Dr.  Dennis,  from  microscopic 
studies,  was  led  to  believe  that  the  mercurial  salt  increased  the 
natural  roughness  of  the  serrated  surface  of  the  hair,  thus  inducing 
a  more  thorough  and  intimate  felting.  This  process  of  treating  with 
nitrate  oi  mercury  is  effected  by  brushing ;  it  does  not  apjjear  to  be 
dangerous  to  the  workmen.  The  danger  arises  at  a  later  stage,  when 
the  felt  is  l^ing  made  into  hats,  or  during  the  finishing.  At  this 
time  the  felt,  impregnated  with  the  mercurial  salt,  is  subjected  to 
heat,  and  is  worked  often  in  a  warm,  close  room.  Hence  mercurial 
vapors  rise  and  affect  the  operatives.  Dr.  Freeman  noted  that  the 
poisoning  was  always  worse  in  cold  weather,  i.e.y  when  the  men 
worked  in  warm  rooms  with  closed  windows.  In  some  of  the  earlier 
stages  much  dust  is  given  off  in  mixing  and  sorting  the  fur.  This 
dust  is  an  irritant  to  the  respiratory  organs,  and  being  charged  with 
mercurial  particles  is  aU  the  more  injurious.  It  is  noteworthy  that, 
according  to  the  table  of  death-rates  compiled  by  Dr.  Ogle  in  Eng- 
land, for  the  years  1880-81-82,  the  mortality  rate  for  hatters  was 
rather  high,  being  1,004  to  1,000  for  all  males.  In  discussing  this 
fact,  however.  Ogle  does  not  refer  to  the  possible  effect  of  mercurial 
poisoning. 

The  makers  of  thermometers,  barometers,  and  other  philosophical 
instruments  containing  mercury,  are  occasionally  poisoned  with  it. 
These  artisans  are  few  in  number,  and,  according  to  Whitely,  do  not 
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suffer  as  a  rule.  In  their  cases  there  may  be  absorption  through  the 
skin  as  well  fia  inhahitiou  of  the  vapors. 

In  former  times  mirrors  were  made  almost  entirely  with  an 
amalgam  of  tin  anil  mercury.  In  recent  years,  however,  the  finest 
mirrors  are  made  by  depositing  on  the  glass  a  coating  of  pure  silver. 
The  old  amalgamation-process,  which  tirst  made  the  Venetian 
mirrors  so  famous  and  the  evil  effects  of  which  on  the  health  of  the 
workmen  are  referred  to  by  Kamazzini.  consisted  in  spreading  out  a 
piece  of  tinfoil,  somewhat  larger  than  the  gbiss.  then  "  quickening"  this 
with  mercury  (really  forming  an  amalgam),  then  prensiug  tbe  ]»late 
of  ghiss  <lown  upon  the  sheet  of  amalgam  and  holding  it  there  under 
weights.  8ubse<iuently  the  surface  was  exposed  and  dried  (Paton), 
This  process,  as  can  readily  l^e  appreciated,  was  disastrous  in  the  ex- 
treme to  the  health  of  tbe  artiHans  frtim  the  mercurial  vapoi-s  liljorated. 

Vermilion  is  mut-b  used  its  a  pigment.  It  is  a  sulphide  of  mer- 
cury, and  as  such  is  found  native,  as  ah-eady  expilained.  Very  little 
of  the  vermiUon  used  in  the  arts,  however,  is  the  native  ore  (cinna- 
bar). It  is  an  artificial  iiroduct  obtained  by  mixing  sulphur  and 
mercury.  The  fii-st  product  of  this  mixture  is  the  hhi^k  sulphide  of 
mercury,  from  which  vermilion  is  made  by  a  process  of  distUlation 
in  pots,  the  brilliant  scarlet  sulphide  adhering  to  the  walls  of  the 
vessels.  It  is  subsequently  ground.  This  sulphide  of  meixjury  is 
not  readily  absorljed,  and  ]>roliably  is  not  responsil)le  for  much  if 
any  poisoning.  In  the  process  of  distillation  from  the  black  sulphide 
it  is  possible  that  mercurial  fumes  are  given  off;  but  of  any  evil 
effects  upon  the  workmen  I  Lave  no  knowledge.  Vermilion  is  used 
hy  dentists  for  coloring  the  plate  for  holding  false  teeth,  Wlien 
introduced  for  this  purj)08e  the  (picstion  arose  whether  the  metnl 
could  1m>  absorV^ed  in  poisonous  quantities,  Pn»f.  S.  H»  Guilford,  of 
Philadelphia,  tells  me  that  no  authentic  instance  is  on  record  of  such 
poisoning.  He  gave  me  this  opinion  witli  reference  to  the  case  of  a 
woman  who  claimetl  that  several  sores  on  her  gums,  caused  by  an 
ill-fitting  set  of  teeth,  had  Ix^eu  indueeii  l>y  mercurial  poisoning 
from  the  vulcanite  plate,  and  who  threatened  to  sue  her  dentist. 

Mercurial  salts,  esixxially  the  cijrrosive  chloride,  are  much  used 
now  in  medicine,  surgery,  and  obstetrics  tor  antinejitic  purposea. 
Physicians,  surgeons,  and  nnrses,  who  use  them  oft«»n  and  in  strong 
S(»lntions,  are  exposed  to  some  slight  risks.  Instances  of  ] poisoning, 
however,  are  extremely  rare.*  The  local  effect  upon  the  hands  is 
sometimes  that  of  an  irritant. 


•  JlW.  Ftooi  (quoted  by  Wood.  ""Tlienfwiiliot*  **  6tli  eil..  fi.  980)  njHsnod  a 
cMvt  of  pAnUjsl»  of  tb*"  mii»r1o!i  of  lkt<  bund  aad  forearm  ftmo  llbt0rptl«O  of  thi  nd 
iodiJf  of  mercury  ciuriog  Uw  net  of  rubbing  cattle  wltfaji  nhtt  OOBlilsbg  tlrfi  M]|« 
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Mercurial  salts,  like  arsenic,  are  used  for  preserving  the  skins  of 
animals  for  stuffing.     They  are  also  used  by  furriers. 

The  symptoms  of  chronic  mercurial  poisoning,  the  form  usually 
presented  by  artisans,  are  stomatitis,  salivation,  ulceration  of  the 
gums,  necrosis  of  the  bones  of  the  jaw,  falling  of  the  teeth,  fetor  of 
the  breath,  emaciation,  anaemia,  digestive  disorders,  affections  of  the 
kidneys,  a  characteristic  tremor,  and  paralysis.  Moreover,  the 
victims  of  hydrargyrism  are  likely  to  transmit  to  their  offspring 
cachectic  defects,  as  rickets,  etc.  Acute  symptoms  are  not  common 
among  artisans;  vomiting,  diarrhoea,  and  inflammation  of  the 
kidneys,  which  follow  the  ingestion  of  poisonous  mercurial  salts,  are 
the  chief  among  these  acute  symptoms  that  are  rather  conspicuous 
by  their  absence. 

The  affection  of  the  mouth  presents  an  acute  and  chronic  sta>ge, 
as  Koussel  noted  among  the  workmen  in  the  Spanish  mines.  The 
acute  form  is  identical  with  that  which  is  seen  sometimes  after  the 
medicinal  use  of  a  mercurial.  The  mucous  membrane  of  the  mouth 
and  throat  is  inflamed,  the  gums  are  swollen  and  ulcerated,  the 
salivary  glands  are  congested,  salivation  is  intense,  and  the  enlarged 
tongue  is  scarcely  held  within  the  limits  of  the  teeth.  This  acute 
form  was  seen  by  Roussel  in  novices  at  the  mines  and  furnaces. 
The  chronic  form  follows  upon  repeated  acute  attacks,  or,  more 
freciuently,  is  due  to  a  slow,  gradual  action  of  the  poison.  This 
was  the  more  common  form  seen  by  Koussel  at  Almaden,  and  is  the 
form  usually  seen  in  all  workmen.  These  accidents  are  sometimes 
primary,  without  a  precedent  acute  stage.  The  gums,  perhaps  for- 
merly ulcerated,  heal  and  recede ;  the  teeth  are  uncovered  and  become 
loosened,  and  are  lost  one  by  one ;  the  odor  of  the  breath  is  insup- 
portable. In  the  moat  chronic  cases  the  victim  has  no  pain  or 
fever,  no  swelling  of  the  salivary  glands ;  there  is  perhaps  for  a  while 
only  slight  ptyalisra.  In  some  the  gums  l>ecome  swollen  and  bl^ed 
easily.  The  termination  in  all  cases  is  the  same,  i.e.,  the  loss  of  the 
teeth.  According  to  Roussel,  the  miners  think  this  a  hapjiy  issue 
from  their  troubles;  they  believe  that  when  a  miner  loses  all  his 
teeth,  or  even  only  his  molars,  he  is  thenceforth  exempt  from  suffer- 
ing so  far  as  his  mouth  is  concerned.  Many  of  these  Spanish  miners 
are  toothless  by  the  time  they  are  thirty-five  years  of  age.  In  the 
most  severe  forms  of  ptyalism,  of  the  acute  variety,  exfoliation  of  the 
jaw-bones  is  sometimes  seen,  but  this  does  not  appear  to  be  a  com- 
mon accident  in  the  chronic  mercurial  poisoning  of  workmen. 

Emaciation  and  anaemia  are  usual  accompaniments  of  a  severe 
grade  of  chronic  hydrargyrism.  Roussel  speaks  of  young  men  of 
twenty-three  at  Almaden  with  the  figures  of  old  men.     Artisans, 
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exposed  to  mercury,  are  usually  pale,  the  women  abort  easily,  the 
girls  are  chlorotic,  and  the  childi'en  "scrofulous."  The  albumin, 
fibrin,  and  red  blooil  corjjuscles  are  diminished  in  niorcurial  poison- 
ing. A  contlition  known  aa  "mercurial  Bcurvy,"  characterized  by 
aniemia,  wasting,  prosti'ation,  diarrhct'a,  fn-tid  breath,  falling  of  the 
h&ir,  rheumatoid  pains  in  the  bones  and  jointn^  and  oedema,  is  some- 
.      times  seen. 

^ft       The  kidneys  are  vif>leutly  inflamed  in  severe  ficute  poisoning  with 

^■mercury.     In  the  chronic  forms  lesions  of  the  kitUieys  do  not  appear 

to  be  so  common  as  one  would  exi)ect  from  the  action  of  the  poison  in 

the  acute  variety.     In  a  case  of  acute  poisoning  with  corrosive  subli- 

•  mate  in  a  dog  X  once  saw  the  kidneys  much  swollen  and  inHametb 
Borne  of  the  most  characteristic  effects  of  mercury  are  those  that 
it  causes  in  the  neiTous  system.    The  moat  common  are  tremor, 
paridysis,  and  mental  changes. 

Mercurial  tremor  usually  l>egins  insidiously  in  those  who  are  ex- 
posetl  to  the  vapors  of  the  poison;  it  is  not  a  symptom  or  after- 
effect of  acute  poisoning.  In  artisans  it  may  have  been  preceded  by 
some  of  the  changes  already  noted  in  the  mouth;  but  occasionally 
it  is  primary  in  those  whose  health  otherwise  is  fairly  well  pre- 
served. It  is  Ixith  favored  originally  and  intensified  hy  alcohol 
and  tobacco.  It  Ijegius  as  a  rather  fine  ti-emor,  most  marked  at  first 
in  the  upper  extremities;  later  it  spreads  to  the  voluntary  muscles 
of  other  parts,  as  the  face,  neck,  tongue,  and  legs.  As  it  spre^ls 
it  tends  to  increase  in  amplitude,  i,e,,  it  l^ecomes  jerky  and  some- 
what choreiform.  It  is  increased  by  emotion  and  by  volition;  but  it 
is  not  always  absent  during  repose.  Hence  it  is  not  exactly  liko 
either  the  tremor  of  paralysis  agitans  or  that  of  disseminated 
Bclerosis.  Tlu^  speei'h  is  often  aHfecte^b  In  severe  ciisea  the  tremor 
interferes  seriously  with  voluntary  motion ;  the  patient  cannot  feoil 
himself  and  can  scarcely  walk.  It  ceases,  as  a  rule,  during  sleep. 
According  to  Tardieu  the  curious  tiwi  has  been  noted  in  8f>ain  tliat 
tlie  tremor  ceases  in  the  interior  «»f  tJie  miue^).  This  tremor,  in  some 
casea,  has  a  distinctly  hysterical  character  ami  setting,  as  will  be 
discussed  in  a  future  section. 

The  paralysis  causetl  by  mercury  is,  as  a  rule,  of  the  type  of  a 
I>eripheral  neuritis.  In  some  cnsc^  it  is  (|uite  local,  t.r.,  confined  to 
one  or  a  few  nen'es;  in  others  it  is  much  more  diffused-  In  chronic 
Lydrargyrism,  as  Vicente  de  Arevaca  jjointi^d  out  long  ago,  intense 
pains  in  the  extremities  are  common.  According  to  his  descriptioii 
("I noted  by  Tardieu)  these  pains  appear  to  1^  ilistinctive  of  a  nenriihi. 
They  occur  usually  aft**r  the  tremor  is  establinhed ;  and,  if  the  work  is 
not  abandoned,  they  become  almost  int<j]erable  at  times.  They  begin 
Vol.  UL— »8 
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sometimes  in  the  great  toe  Dr  in  the  thumb,  and  spread  from  one 
or  the  other  of  these  ijoints.  They  are  intense  and  hmcinatiDg, 
They  are  also  the  cause  of  the  insomnia  that  plagues  these  victims. 
As  they  continue,  the  loss  of  power  becomes  apparent.  Among  lociil 
palsies  noted  are  those  of  the  extensoi*8  of  the  wrist  (as  in  lead- 
poisoning)  and  of  the  musclea  of  the  larynx. 

Sensory  changes  other  than  pain  are  seen  as  various  types  of 
anaesthesia,  some  of  them  distinctly  hysterical,  as  sho^m  by  the  U 
that  they   may   be  influenced  and  even  aboliahed    by   suggestii 
(Letulle). 

Mercury   produces   a   somewhtit  characteristic    encephalopath; 
The  old  obaen^era  at  Almaden  noted  efcjpecially  stupidity  and  loss 
memory.     According  to   Kussmaul   inability  to  fix  the  attention^ 
irritaV»ility,  and  insomnia  are  seen.     In  some  cases  hallucinations 
delirium^  constituting  a  true  confuaional  insanity,  are  present. 

Finally  the  effects  of  chronic  mercurial  intoxication  in  the  off- 
spring mu«t  not  be  ignored*     There  can  be  no  doubt  of  this  heredi- 
tiiry  iuMueuce,     KuHnmaul  ("  Untersuchungen  uber  tlen  constitution 
ellen  Mercurialismus")  has  discussed  this  subject  at  length.     C 
dren  born  of  women  thus  poisoned  ai^  often  feeble,  aihng,  rick* 
and  seem  to  be  prone  to  tuberculosis,     Goetz  saw  an  infant  with 
genital  tremor  (Beaugrand).     Women  who  work  at  making  mb 
frequently  abort.    Among  notewortliy  facts  are  the  following :  Cbildre^ 
born  when  their  jmrents  were  not  working  in  mercury  were  healthy^ 
children  born  of  the  same  parents  who  had  become  workers  in  m< 
cury  were  diseased.     Lize  has  noted  this  heredity  among  thechildi 
of  battel's. 

As  in  the  cases  of  arsenic  and  all  poisons  used  in  the  arts, 
ireafment  is  not  so  important  as  the  prevention  of  the  poisoni] 
Unfortunately »  it  seems  that  in  some  industries  in  which  mercury 
used  this  prevention  cannot  be  absolute.  On  the  other  hand  much 
evil  is  due  to  the  carelessness  and  l)Hd  habits  of  the  workmen.  As 
the  timid  Hindu  will  walk  unconcemedlj^'  in  his  garden  which  is  in- 
fested with  the  deadly  cobra,  so  will  many  artisans  go  into  or  stay 
recklessly  in  the  fumes  of  mercury*  Christisou  refers  to  two 
barometer-makers  who  slept  all  night  in  a  room  in  which  a  pot  of 
mercury  was  giving  off  its  fumes.  Dennis  founcl  an  appalHng  in- 
dulgence in  alcohol  among  the  hatters  of  Newark,  N.  J.  The  sul 
ject  of  prevention,  moreover,  involves  such  a  knowdedge  of  triuH 
techuiijue  that  very  frequently  the  physician  can  do  nothing  more 
than  point  out  the  manifest  eviU  and  recommend  all  possible  carej 
while  the  details  must  be  left  to  buildera,  mechanics,  and  propriet^n 
who  are  familiar  with  the  operations  involved.     It  may  be  laid  down 
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ae  a  general  rule  that  any  scheme  for  abating  the  nuisance  arising 
from  merciu'ial  vaj^or  must  depend  u[»r»D  veutilation.  Plans  must  be 
devised  for  carrying  off  the  fuujes.  Freeman,  as  said  above,  found 
that  the  evil  effects  amt  mg  hatters  were  worse  in  cold  weather,  when 
these  artisans  worked  with  closed  wiudows. 

The  precautious  that  are  time-honored  in  the  quicksilver  mines 
might  be  observed  with  pn>fit  by  all  artisans  who  use  mercury. 
Alter  tiuitting  work  a  bath  shuuld  be  taken  and  the  clotliiug  changed. 
The  workmen  shnuUl  Dt>t  eat,  nor  even  drink,  while  at  work.  It  is 
best  that  they  should  sweat  as  little  as  pt>Bfiil)le  while  at  work,  be- 
cause a  moint  skin  favom  ab>i()rpti<m ;  and  that  they  shoidd  rest  as 
little  as  possible  in  the  fumes,  l)ecnuse  repose  after  active  labor  is 
supposed  to  facilitate  al>SQrption.  Of  course  they  should  never 
sk*ei)  in  a  room  in  which  there  are  the  slightest  possibilities  of  the 
presence  of  mercurial  \mpor.  A  tempoi-ary  change  of  work,  when 
Ijossible,  from  one  involving  exposure  to  the  fumes  to  another  in 
which  there  is  m>  ex]»o8ure,  is  desiraljle.  Thus,  at  Amalden,  the 
miners  are  sometimes  sent  to  do  agricultural  labor. 

The  medicinal  treatment  for  chronic  mercurial  poisoning  is  not 
promising.  The  patients  tend  to  recover  from  some  of  the  symptoms 
if  they  quit  work;  if  they  do  not  quit  no  medicine  ciin  avail  them. 
Borne  of  the  more  chronic  symptoms,  however,  such  as  tremor,  may 
persist  in  spite  of  alwindoning  work  and  of  the  use  of  any  or  all 
medication.  Chlorate  of  potash  is  recommended  usually  for  the 
affections  of  the  mouth;  its  results,  however,  are  not  always 
brilliant.  In  a  case  recently  under  my  care  of  severe  salivation 
with  necrosis  of  the  upjier  jaw,  due  to  an  hypodermatic  injection  of 
calomel,  nothing  but  time  and  fre<iuent  washings  with  hydrogen  ]^r- 
oxide  seemed  to  do  good.  The  elimination  of  mercury  is  said  to  be 
increased  by  the  iodide  of  potassium.  The  remed}*  should  \ye  given 
in  smaU  doses  (3  to  5  grains)  gradually  increased.  Sulphur  baths 
Are  said  to  increase  the  amount  of  mercury  excreted  by  the  kidneys 
(Gowora).  Sulphur  may  be  given  also  by  the  mouth.  It  is  con- 
sideretl  by  some  to  be  of  first  importance. 

Effects  of  Lead. 


Ijead,  of  all  Uie  industrial  |K>isons,  is  the  most  imi)ortant«  be* 
camie  of  the  diversity  of  its  nsea  and  the  wide  spread  of  its  evil 
effec-ts. 

Lead  exists  in  several  forms  in  Nature.  The  most  common  is  the 
ore  known  ns  galena,  which  is  a  sulphide  of  the  metal.  Galena  is 
widely  diffused,  and  is  the  principal  lead-ore  of  Europe.     In  this 
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country  it  is  found  especially  in  Missouri  and  the  upper  Mississippi 
valley.  In  Nevada  and  Colt)rado  immense  deposits  of  carbonate  of 
lead  are  found.  This  ore  is  rich  in  silver  (one  to  two  per  cent  &i 
Leadville),  for  the  sake  of  which  it  was  originally  worked.  Of  late, 
however,  the  production  from  it  of  lead  has  been  of  commercial 
importance.  Galena  is  so  insoluble  that  it  is  not  so  common  a  cause 
of  poisoning  in  the  miners  as  might  be  supposed.  That  it  may  be 
injurious,  however,  is  proved  by  the  fact  that  tish  cannot  live  in 
water  polluted  with  the  washings  (Jackson).  Hiii  states,  moreover, 
that  almost  all  the  minerfj  in  Saxony  show  the  blue  line  on  the  gums. 
Poisoning  among  Spanish  miners  also  appears  to  be  obser\*ed 
(Bagcs,  Garefa  Mkllva,  Madrid,  1851,  YU. ;  i\\^u  Jwirnnl  tie  Chunk 
MMiealCf  1852).  Jackson  says  {Brit ink  MedUxd  Journal^  July  25th, 
18f57,  p.  619)  of  the  lead  miners  of  Yorkshire  that  they  inhale  dust 
laden  with  lead.  He  claims  that,  as  a  rule,  they  do  not  have  paralysis 
and  colic,  because  lead  in  galena  is  not  very  absorbable.  Yet  their 
average  duration  of  life,  according  to  him,  is  only  from  forty *five  to 
fifty  yeai-s. 

Webb  {BnlLsh  Mt'tficrd  Journal^  Aug.  15th,  1857)  says  that  the 
lead-miners  of  Derbyshire  are  known  by  their  pallid  fac^s,  and  that 
they  have  such  Hymptoms  of  plumbisni  as  aniemia,  prostration,  con- 
stipation,  headache,  rheumatoid  pains,  and  the  blue  line.  And  yet 
he  says,  rather  inconsistently,  that  they  are  a  healthy,  long-lived 
race.     Wrist-drop  is  not  common  among  tliem. 

From  galemt  metallic  lead  is  obtained  by  roasting,  the  suphur 
being  biirned  away  as  sulphurous  acitl  and  the  lead  remaining.  The 
processes  for  lead-smelting  vary ;  but  all  of  them  involve  the  pro- 
duction of  a  **  lead-smoke"  (oxide  and  sulphate  of  lead,  finely 
divided),  which  is  caused  by  the  volatility  of  lead  at  a  red  heat* 
This  smoke  may  be,  and  often  is.  the  cause  of  iioiaoning.  Smeltei's, 
according  to  .Jackson,  have  an  average  duration  of  life  eight  to  ten 
years  less  than  miners. 

After  smelting,  lead  is  still  contaminated  with  iron,  antimony, 
zinc,  silver,  and  arsenic,  and  must  be  refined,  liefiuing  is  done  with 
varying  processes,  chiefly  oxidizing  under  heat,  and  may  be  the 
source  of  idumbism, 

Rolliug  sheet-lead  is  a  source  of  danger.  In  rolling  and  folding 
the  sheets  cutaneous  absori^tion  takes  place.  This  happens  little  by 
little,  being  facilitat^^d  by  the  sweating  of  the  hands.  Some  have 
denied  this  method  of  ijoisouing  (Blarez). 

The  makers  of  lead-i>ipe8  suffered  formerly  more  than  at  present; 
the  improvements  in  the  processes  for  manufacturing  having  de- 
creased  the  risks. 
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The  process  for  making  shot  involves  a  double  risk  to  the  work- 
len.  I.e.,  poisoning  hy  \H)th  lead  and  arsenic.  Lead,  for  shot,  is 
mixed  with  alxjut  five  \)^r  cent,  of  arsenic  and  about  four  per  cent,  of 
antimony.  This  is  done  to  insure  the  shot  falling  "  round"  instead 
if  elongated  or  "tailed/'  In  melting  and  alloying  the  metals^  the 
-workmen  are  exposed  to  the  fumes;  and  again  in  hwlHng  out  the 
melted  mass  and  i^nuring  it  thmugh  the  colander,  usually  in  a  lofty 
tower,  they  are  directly  exposed.  A  new  method,  by  which  a  rapid- 
ly revolving  cylinder,  with  perforated  Hides,  dries  the  work,  has  l>eea 
intrvxlufed ;  but  the  old  method  is  said  to  give  better  results. 

Tyf)e- founders  are  exposed  to  the  action  of  lead^  tyx)e-metal  l»eing 
an  alloy  of  lead,  antimony,  tin,  and  coi>i>er.  Danger  arises  in  mixing 
the  ingredients,  in  filling  the  moulds,  in  trimming  and  in  polishing 
the  type.  In  the  first  two  stages  the  fumes  of  the  metAl arise;  in  the 
latter  two  stages  the  dust  of  lead  and  the  other  metids  is  given  off. 
In  recent  years  machinery  has  been  intrcxluced  which  obviates  so 
much  handling  of  the  metal  as  was  formerly  re<piired. 

Compositors,  or  type-setters,  are  in  constant  contact  with  lead  in 
the  types,  and  it  might  !>e  thought  that  they  would  fre<iuentiy  l»e 
poisoned  with  it.  Tliey  are  not  specially  clean  in  their  pereons,  and 
many  of  them  eat  doubtless  with  sc^uled  hands.  Cases  of  lead- 
poisoning  are  rei>orted  among  them,  but,  according  to  my  obsei'va- 
tions  in  Philadelphia,  the^e  cases  must  be  rare.  I  do  not  recall, 
among  many  cases  of  plumbism  from  various  occui)ations,  having 
seen  one  in  a  type-setter. 

Makers  of  lead-t<iys,  which  are  made  in  moulds,  are  ex[)08ed  to 
the  same  risks  as  ty[>e-founder8. 

Plumbers  are  poisoned  sometimes  with  the  fumes  arising  from 
melted  solder,  whicli  is  composed  largely  of  lead. 

Painters,  as  is  well-known,  are  not  infrequently  poisoned  with 
lead,  which  thej'  use  for  white  and  for  red  paint  (white  and  red 
lead).  They  often  have  the  symptoms  of  chronic  plumbism,  includ- 
ing the  contracted  kidney,  "lead-gout,'*  and  optic  atrophy,  I  shall 
refer  j)resentiy  to  the  case  of  a  painter  who  had  **  jiseudo-taljes,"  due 
to  jieripheral  neuritis,  caused  by  IcAd. 

I)u  Mesnil  (Annalr'H  friffffjiPtte,**  1874,  XLI.,  25,  335)  ol>served 
Iead-f)oisoning  in  workers  on  huM]uere<l  furniture.  The  lacf|ner  eon- 
tains  lead  nm\  is  pcdisheil,  the  indishers  esijecially  suffering. 

Gilders  and  bronzers,  who  use  lead  in  some  of  their  work,  may 
suffer  from  it*  Gilders  of  wood  use  a  varnish  containing  white  lead 
and  litliarge. 

A  rare  cause  of  lead-poisoning  is  silk  weighted  with  acetate  of 
lead*    Dreesmakers  thus  occasiouall)'  suffer.    A  CMe  occurred  once 
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in  Philadelphia  in  a  seamstress,  who  was  poisoned  by  biting  off  the 
ends  of  the  sewing-silk  which  had  been  thus  treated.  The  lead 
seems  to  be  added  to  the  silk  simply  for  deception,  t.e.,  to  increase 
weight.  Alpaca  cloth  is  contaminated  with  lead;  hence  tailors 
working  on  it  may  be  poisoned  (Hime). 

Thibault  (Atmak^  d'Uygihie,  1856,  2  S.,  tom.  6,  p.  55)  described 
a  process  for  tracing  designs  for  embroidering  various  kinds  of  ma- 
terials, which  gave  rise  to  some  severe  cases  of  lead-poisoning.  The 
design  being  picked  out  as  a  kind  of  stencil,  was  applied  to  the  ma- 
terial ;  then  a  white-lead  powder,  mixed  with  a  resinous  substance, 
was  made  to  penetrate  the  stencil,  thus  tracing  the  design ;  finally  a  hot 
iron  was  passed  over  the  design,  which,  acting  on  the  resinous  sub- 
stance, fixed  it.  In  this  process  the  artisan  was  exposed  to  both  the 
fumes  and  the  dust  of  lead.  This  industry,  which  few  persons  have 
ever  heard  of,  and  which  employed  in  Paris  hardly  more  than  a 
hundred  work-people,  illustrates  the  fact  that  lead  is  used  in  the 
arts  probably  in  numerous  ways  of  which  physicians  and  hygienists 
hear  or  know  but  little. 

Lace-making  gives  rises  to  lead-poisoning,  not  in  the  tedious  pro- 
cess itself,  as  some  seem  to  think,  but  in  a  subsequent  process  for 
cleaning,  or  rather  for  tchifemng,  the  tissue.  In  the  long  slow  pro- 
cess of  making  Brussels  lace  the  thread  becomes  discolored.  It  is 
impossible  to  clean  this  by  ordinary  methods,  because  of  the 
delicacy  of  the  tissue.  It  is,  therefore,  whitened  by  being  pressed 
between  papers  in  the  midst  of  a  fine  powder  of  white  lead.  Young 
girls  do  this  work,  and  often  suffer  exceedingly  (Tliibault).  In  sub- 
sequent handling  and  finishing,  the  ai^tisan,  bending  over  his  task, 
inspires  dust  arising  from  the  whitened  lace,  and  this  dust  permeates 
the  air  of  the  work-room,  poisoning  others  as  well  as  himself. 

Lead  colors  are  used  for  artificial  flowers,  as  red  and  white  lead, 
and  the  chromate.  They  are  also  used  for  wall-papers.  "  Satining'* 
is  an  especially  dangerous  process ;  it  is  done  by  friction,  and  raises 
a  great  dust.  Making  "velvet"  paper  also  is  attended  with  risk 
(Hime). 

Flint-glass  contains  lead,  being  chemically  a  compound  of  silicon 
(silicic  acid)  with  an  alkaline  and  an  earthy  base,  the  latter  being 
represented  by  lead.  It  is  this  flint,  or  lead,  glass  that  is  used  for 
cut-glass  because  of  its  brilliancy.  The  glass  cutter's  mill  is  a  revolv- 
ing disc  of  wrought  or  cast  iron  on  which  is  fed  a  mixture  of  sand 
and  water,  with  which  the  cutting  and  polishing  are  accomplished. 
In  this  process,  which  requires  the  artisan  to  bend  closely  over  his 
mill,  dust  and  fine  particles  of  glass  are  given  off.  Emery  and  putty- 
powder  also  are  used,  the  latter  containing  lead.     These  are  the  nox- 
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ious  agents   by   which  these  cutters   and    poliahers  of    flint-glass 
B&t^iuire  lead-poisoning. 

BeauKTand  ((razette  de^  H6piiauj%  1862,  XXXV.,  p.  7)  olinerv^ed 
leatl-poist'uiug  in  workmen  eniploved  in  vitrifying  the  enamel  labels 
it[»oQ  lH>ttlea  and  jaiia  used  by  chemists  and  druggists.  The  enamel 
contains  a  viti'eous  preparation  of  lead;  the  lettering  and  trimming 
Cvause  a  fine  <liist  tn  arine,  which,  mingling  with  the  saliva,  is  swallowed 
tin  small  but  reyieated  doses.  Beaugrand  thinks,  witli  reason,  that  this 
[is  the  metli<»d  by  which  lead  dust  getn  int^t  the  system.  He  .miys, 
truly,  referring  tr>  this  little  known  trade,  that  the  list  of  iudustriea 
i giving  rise  to  leAd-poisiming  appeara  to  l>e  interminable. 

Archiindmult  {Arcfnvv.s  frrftrmh'x  tie  M('Jerutt\  Ar>ut,  18^^,  p.  129) 
jfiome  years  ag(>  descril>ed  a  cnrioxis  industry  which  had  for  its  object 
cover  an  iron  surface  with  a  vitreous  coating.  This  was  don©  ia 
making  small  "  crutchets'*  or  hooks  for  suspending  telegraph  wdres, 
which  were  thus  insuhited.  A  complex  i>owder,  ccmt^iiuiug  ground 
glass,  red  lead,  and  other  ingredients,  was  made  to  vitrify  on  the 

■surface  of  these  small  hooks.  A  thick  dust  was  raised  in  prepar- 
ing this  vitrifying  powder,  and  thus  poisoning  was  cau.sed  by  the 
silicate  of  lead.     This  preparation  of  lead,  minutely  pulverized,  can 

■femain  suspended  in  tlie  air  for  rpiite  a  long  time.     It  is  remlily 
inspired,  and  also  mixed  with  the  saliva,  and  with  food  and  drink. 
Another  minor  glass  industry  has  been  referred  to  by  Hillaimt 

»(lhtlktm  de  V Academk  de  Mkkcme  de  Parifi,  1864,  XXX.,  485), 
Balled  by  the  French  the  manufacture  of  "  verre-mousseline. "  It  has 
for  its  object  the  decorating  of  window  panes,  rendering  thera  opaque 

I  and  adorning  them  with  designs  resembling  embroidery.     An  enamel 
containing  oxide  of  lead  is  used. 
Glazing  pots  and  pans  used  for  kitchen  puriKJses  may  cause  lead- 
poisoning. 

Glazing  cards  and  heavy  paper  is  an  industry  that  may  also 
cause  these  accidents. 

Glazing  bricks  involves  the  use  of  lead  and  ma>  cause  plumbi>mi. 
In  reference  to  this  general  subject  it  should  lie  reraembennl  that 
glazes  and  enamels  are  fusible  salta  of  silicates  and  Uirates  of  potas* 
siuro,  sodium,  and  leAih     Artificial  jewels  are  made  from  these  piisia0» 

which  are  colored  for  this  i*uri>ose, 

Napiaa  {Jtmafeji  d'Ht/gihit;  18a%  IX.,  3  S..  p.  358)  called  atten- 
tion to  the  fact  that  the  makers  of  brass  wind-instruments  may  suffer 
[with  lead -poisoning.     This  poisoning  is  c^usetl  by  working  the  brass 
[(an  alloy  of  copi>er  and  zinc»  which  always  contains  some  lead) ;  by 
ising  solder,  in  which  the  proi>ortion  of  lead  varies  from  i  to  J;  and 
>y  certain  technical  uses  of  lead  for  curbing  the  brass. 
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Simff  and  other  preparations  of  tobaooo  aie  BometiiiieB  adulter- 
ated with  chromate  of  lead  and  red  lead.  Quite  a  literature  has 
grown  np  on  the  subject  (Index-Catalogue,  ToL  YIL,  p.  907).  Dr. 
Owen  Bees  (Lancet  Jan.  21st,  1860,  p.  61)  has  described  a  case  in  a 
snnff  nser.  Poisoning  is  more  likelv  to  occur  in  the  oonsnmer,  ap- 
parently, than  in  the  workman. 

Weavers  with  the  Jacqnard  loom  are  exposed  to  lead  from  the 
wearing  away  of  the  "  lingoes"  or  leaden  weights  that  are  used  in  laige 
numbers  on  them.  This,  according  to  Hime,  is  a  Terr  considerable 
risk. 

Jewels  are  sometimes  polished  on  rapidly  rerolTing  discs  boond 
with  a  leaden  rim.     This  is  a  dangerous  process  to  the  workman. 

Straw  hats  are  sometimes  finished  or  sized  with  a  prejiaration 
containing  lead. 

File-cutters  in  former  years  were  often  poisoned  with  lead.  This 
was  because  the  files  were  cut  by  hand  on  a  lead  anvil.  This  pro- 
cess raised  a  lead-dust,  which  was  inhaled  and  swallowed  by  the 
workmen,  who  leaned  closely  over  their  work.  According  to  most 
authorities  this  cause  for  plumbism  still  exists  apparently,  especially 
in  England.  In  tbis  country,  however,  things  are  different.  Messrs. 
Disston  &  Sons,  of  Philadelphia,  extensive  saw  and  file  manufactur- 
ers, have  kindly  informed  me  that  the  old-fashioned  method  is  not 
used  by  them,  all  their  files  Ijeing  cut  by  machinery,  and  that  instead 
of  usiug  lead  they  use  zinc,  which  does  not  wear  as  d<^s  lead.  They 
use  quite  a  uuiii])er  of  lead  baths,  however,  for  heating  puri>oses,  but 
they  have  never  known  of  any  of  their  men  l»eing  affected  by  the 
use  of  these.  They  state  further  that  from  ninety  to  ninety -five  per 
cent,  of  tlK*  files  made  in  tliis  country  are  made  by  machinery  and 
not  by  hand  as  formerly  in  England. 

AmonK  the  most  common  sources  of  lead-poisoning  is  the  manu- 
facture ofwhit<'lead  (^plumbic  carbonate),  red  lead  ( tri plumbic  tetrox- 
ide),  and  lithar^^'e  (plumbic  monf»xi(le).     These  are  all  used  as  paints. 

TJie  finlinary  method  for  making  white  lead  on  a  commercial  scale 
is  as  follr>ws:  Pi«Mes  of  sheet  lead  are  su[)]>orted  in  earthen  jars  or 
crrx'ks,  so  that  they  do  not  fall  to  the  bottom,  and  into  each  vessel  is 
poured  a  snjall  quantitv  of  vine^'ar.  The  jars,  in  great  numl>er8,  are 
stiicked  up  by  standing  first  a  layer  of  jars,  covered  with  boards,  and 
surroundfjd  with  sjjent  tan  (or  horsc^  manure):  then  on  top  of  this 
layer  a  second  layer,  and  so  f>n  until  (piite  extensive  stacks  are  built 
n]>.  The  acetic  acid  attacks  the  sheet  lead,  forming  an  acetate  which 
is  at  once  converted  into  a  carbonate  by  the  carbonic  acid  that  is 
formed  by  the  fermenting  tan.  The  acetic  acid,  thus  again  liberated, 
attacks  other  molecules  of  lead,  which  in  turn  are  at  once  converted 
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carbonate.  Thus  very  little  of  the  acetic  acid  is  re^iuii-ed.  It 
seems  to  act  as  a  carrier  for  the  carbuuic  acid.  After  thin  process  is 
comi>leted  the  stacks  are  pulled  U)  iiieces,  and  the  carbouat-e  of  lead 
thus  formed  is  removed  froiii  the  jars,  and  siilme<[ueutly  washed, 
ground,  and  packefl.  It  seems  that  of  all  these  processes  the  most 
dangerous  is  pulliiij^  apart  the  stacks;  iu  this,  a  dust  is  raised  which 
is  readily  inspired  and  swallowed. 

Litharge,  called  also  massicot,  is  prepared  by  heating  the  carbon- 
ate to  dull  redness. 

lied  lejid  is  made  by  exposing'  the  monoxide  (litharge)  for  a  long 
while  to  the  air  at  a  very  faint  red  heat  (Fowues). 

Mr.  W.  H.  Wetherill,  of  the  firm  of  Wetherill  A:  Bro,,  of  Phila- 
delphia, the  oldest  firm  manufacturing  white  and  i*ed  le-id  iu  the 
United  States,  has  kindly  written  to  me  as  follows :  **  Most  sickness 
seems  to  occur  from  inhaling  the  white-lead  dust,  although  from  the 
start  of  melting  the  lead  ujj  to  the  time  of  iiutting  it  into  kegs,  as 
white  lead,  sickness  may  (K'cur;  and  yet  the  last  man  to  handle  the 
lead,  and  least  exposed,  may  be  the  first  or  only  one  of  a  set  starting 
off  together,  to  get  sick ;  the  care,  the  cleanliness,  and  the  constitu- 
tion of  the  men  having  very  much  to  do  with  it.  I  have  buried  two 
men  that  were  continuously  Piiiployed  for  oyer  Jifhf  yvnvH  each,  and 
btith  continually  exposed  to  influences  that  sickened  and  killed  many 
around  them,  some  of  whom  would  be  down  in  a  month^s  exposure^ 
even  shorter  time.'* 

Speaking  of  the  red  lead,  Mr.  Wetherill  says:    "Inhaling  the 

fumes  and  dust  while  oxidizing  the  lead  in  the  furnaces  seems  to  be 

the  cause  of  lead-sickness  in  the  red-lead  department,  but  a  steaily 

run  of  ten  years  each  for  several  men,  then  sickness,  then  recovery 

band  general  good  health  subsequently,  gives  weight  to  the  statement 

Hibat  there  averages  more  sickness  among  farm-hands  than  among 

Hhborers  in  lead-works." 

^B    Grinding  the  various  lead  paints  may,  of  course,  give  rise  to 
poisoning. 

Calico-printers,  who  use  some  of  the  lead  colors,  are  exposed  to 

dome  risk ;  but  the  proportion  among  them  of  men  who  thus  suiTer  is 

probably  small. 

^^     Finally,  it  may  be  of  interest  to  note  that  Ramazzini  hints  iu  his 

|piK>ok  that  Uie  artists  Raphael  and  Correggio  suffered  with  some 

form  of  metjdlic  poisoning. 

The  inttuence  of  sex,  age,  r&ce,  climate,  and  season  is  not  marked 
iu  chronic  saturnism.  Women  are  said  to  suffer  not  so  much  as  men, 
but  this  is  |^r<»lMd»ly  U^cjuise  of  their  cleaner  and  more  temperatd 
in.     Children  are  highly  susceptible  to  lead-ix)isoning  aa  a  rule. 


r 
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Ail  races,  in  all  climates,  are  apparently  equally  prone  to  it  II 
cbumed  by  some  that  this  intoxication  is  moze  common  in  summer 
than  in  winter,  and  this  l^ecaose  of  the  moisture  of  the  skin  with 
sweat.  There  can  be  no  donbt,  as  Mr.  Wetherill  has  so  clearly 
pointed  ont  in  his  letter,  that  idiosyncrasy  has  something  to  do  with 
lead-po boning.  Some  individnals  evidently  resist  the  x>oison  better 
than  others,  Thos,  the  contrast  lietween  a  man  who  works  contin* 
Qonsly  fftr  fifty  years,  and  another  who  goes  down  in  a  month,  ia  an 
illufttration  of  this  fact. 

The  method  of  absorption  of  leatl  has  been  a  subject  of  some  con- 
troversy. It  is  customary  to  say  that  it  is  taken  up  by  the  lungs,  by 
the  stomach,  aii<l  by  the  skin.  While  not  denying  that  it  may  gain 
admission  by  any  of  these  ways,  I  am  inclined  to  believe  that  mont  of 
it  in  all  cases  of  artisans  is  absorbed  from  the  stomach  and  l>owe]s. 
Even  in  the  cases  in  which  it  preeents  itself  as  a  dust  it  is  prolwibly 
miugled  with  the  saliva,  and  is  thus  swaUowed  in  constantly  repeated* 
minute  doses  all  day  and  even  during  the  night  As  to  skin-alisorp- 
tion  it  is  by  no  means  proven  that  it  is  ai'tive.  In  the  cases  of  paint- 
era  it  seems  much  more  reasonable  to  suppose  that  the  lead  gains 
admission  with  the  food  when  the  latter  is  taken  with  soiled  hands.  * 
Le^d  is  not  very  volatile;  the  so-called  fumes  are  miDute  particles, 
usually  of  the  oxides.  As  for  absorption  by  the  huigs,  it  cjin  remlily 
\ye  imagined  that  these  minute  particles  of  oxides  might  l*e  converted 
in  them  into  some  soluble  salt  and  so  be  aljsorbed. 

The  fiymptoms  of  chronic  plumbism  are  anaBmia,  a  blue  line  at  the 
border  of  the  gums,  colic,  in  rare  casei^  gastric  and  precordial  pain 
and  vomitings  paralyses  of  various  muscles  and  muscular  groups, 
especially  the  extensors  of  the  hands,  tremor,  cramps,  hysterical 
ansBsthesia,  a  characteristic  encephalopathy,  convulsions,  contracted 
kidneys,  a  i^seudo-gouty  diathasis,  and  optic  atrophy. 

The  anairaia  of  chronic  lead-poisoning  is  caused  by  a  diminution 
in  the  nuQil)er  of  red  blood-corpuscles  and  in  the  amount  of  hiemo- 
globin. 

The  blue  line  at  the  gingival  border  is  rarely  absent;  in  fact,  it 
may  often  be  seen  in  lead  workers  who  have  no  other  well-marked 
symptoms. 

The  colic  of  chronic  plumbism  is  quite  common  and  characteristic. 


*  In  thift  connection,  however,  it  is  wetl  to  recall  the  facts  collcrted  by  Maoou- 
vriez  (Guat'tte  des  Ilnpitaux,  1874)  under  the  title  of  ** Local  Saturnism.  "  In  tliirty 
caao0  the  looil  cffijctB  corresponded  to  the  local  application  of  lead  to  the  skin.  Many 
of  tbete  were  in  workmen.  Home  had  used  their  fet-t  to  Htamp  lead,  and  bad  loaa 
of  power  in  the  legs,  etc.  An«?athL*8ia  has  occurred  in  an  area  to  wliich  lead 
applied.     The  byaterical  diameter  of  this  symptom  must  not  be  forgotten. 
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It  is  called  the  "beUaine,"  and  "colica  pictonum*"  Tho  latter 
name  it  derives  from  the  faot  that  it  ocMrmred  as  tox  epidemic  in 
Poitou,  ill  the  seventeenth  century,  t)win4;  to  the  adulteration  of  wine 
with  lead.  It  is  also  ealleil,  expressively,  in  the  West  Indies,  the 
dry  belly -ac'he.  It  ia  usually  a  severe,  griping  pain,  centring  about 
the  umbilicus,  accompanied  with  obstinate  constipation  and  not  re- 
lieved by  a  bowel-movement. 

Epigastric  and  precortlial  pain,  and  vomiting,  are  occAsittually 
seen  in  lead-poisoning.  They  are  not  UHUiiIly  tlescriliod  in  the 
books,  and  hence  may  be  misleiuling,  I  once  saw  a  case  in  a  whiter- 
lead  maker,  in  which  the  pain  and  oppression  almost  simulated  thoae 
of  a  j^ericarditis. 

The  paralyses  cause<l  by  lead  are  among  its  most  commtm  symi>- 
toms.     The  most  characteristic  is  the  paralysis  of  the  extensors  of 


Fia.  1.— FKrAlfsIs  d  the  Ahji  n*  lut  t  rciivrriitiaD  of  tho  BupiuMUir  Louga*  Uiiacl*  w  «  Qum 

of  Liwd-PolKxiiDic. 

the  hands,  producing  the  well-known  wrist-drop.  The  muscles  imp- 
plied  V»y  the  rau8culo-«piral  nerve  are  the  ones  to  suffer,  although 
curious  exceptions  for  some  unknown  reason  are  sei'ii  in  the  vtmem  of 
the  supinator  longus  and  tlje  extensor  of  tlie  metacarpal  l)one  of  the 
thumb*  both  of  which  invariably  escape  (Fig.  1).  The  ty|w  of  [m- 
ralysis  is  that  of  a  neuritis*  The  milfleleA  waste  and  give  the  reacv 
tions  of  degeneration.  Other  muscles  that  suffer  occJisiunally  are  the 
deltoid  and  some  of  those  of  the  npjM^r  arm.  In  exceptional  casea  tho 
legs  may  be  involveil,  as  well  as  the  arms,  and  then  the  imtient  may 
have  either  a  imraplegia  or  the  8ymiiti>ms  of  a  more  diffn«e<l  neuritis. 
Some  years  ago  I  (lescriltecl  ("Forms  of  PseudcvTal>es  duo  to  LeAd« 
Alcohol,  Diphtheria,  eU\,"  MtiilaU  Xrws,  April  2d,  18U2)  the  caae  of 
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a  painter  who  presented  a 
"pseodo-talies"  due  to  lead- 
poianuing.  His  case  simu- 
lated c'lostdy  one  of  lcx^omi)tijr 
ataxia,  as  ho  had  a  markediy 
ataxic  gait.  The  sympt^^ma 
were  caused  evidently  hy  a 
peri|)heral  neuritis  affeetinj^ 
the  sensory  nerve -endings. 
The  autujisy  rt^vealed  a  i^er- 
feeUy  healthy  spinal  cord,  but 
the  nerve-trunks  showed  some 
iufiamniatory  changos. 

Occasionally  a  type  of  pro- 
gressive niuHcular  atrophy,  due 
to  long  exposure  to  lead,  pre- 
sents itself.  These  cases  are 
rare.  I  havG  recently  seen  one 
such  in  the 
Philadelphia 
Hospital. 
Tlie  aeeoni- 
panying  il- 


Fia.  a.— SoDie  ob  Preceding. 


t.— A  Owe  of  Procressive  Muaculftr  Atrophy  In 
a  Workman  in  White-Load, 


luH trillions  are  from  photc^ 
grai^hs  of  this  patient  (Figs. 
2  and  3).  The  man  was  a 
workman  in  a  white-lead 
factory.  He  has  extensive 
muscular  atropliy,  involving 
the  muscles  of  the  arms  and 
shouldera,  and  also,  to  a  less 
extent,  those  of  the  legs. 
The  arms  are  wellnigh  pow- 
erless. The  muscles  have 
nrit  loat  their  electro-in'ita- 
bility.  Sensation  is  not  in- 
volved. 

The  tremor  of  lead-poi- 
Houiug  is  not  so  constant  a 
B,yniptom  as  is  that  of  mer- 
cury, yet  it  is  sometimes 
seen.   It  preaents  practically 
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the  same  tyi>e  as  the  merciiriitl  trfiuor.  Beginning  as  a  tioe  move- 
nieut  in  the  hands  and  arnis»  it  increa-ses  in  amplitude  in  time.  It 
persists  during  repose  and  is  often  much  agj^ravated  h\  emotion  and 
voluntary  movements.  It  may  invade  the  muscles  of  the  neck,  face, 
and  tongue.  I  have  seen  it  in  a  house-painter,  who  was  still  able  to 
do  a  gootl  day's  work. 

Cramps  in  the  affected  muscles  are  seen  occasionally. 

Anaesthesia  of  variable  extent  and  l(.>cation  is  seen  sometimes  in 
lead-poisauing.  It  closely  resembles,  aud  in  fiict  in  some  ease-s  is 
ideutical  with,  some  of  the  sensory  stigmata  of  hysteria.  This  sub- 
ject will  be  discussed  later  in  a  special  uote  on  toxic  hysteria. 

The  cerebral  symptoms  of  lead-iKJisoiiiug  ai*e  of  great  interest  and 
importance.  They  may  occur  in  workmen,  as  early  results  of  acute 
poisoning,  or  they  may  follow  some  of  the  other  symptoms  in  more 
chronic  cases.  Delirium  and  coma  are  the  commonest  of  these  brain 
states.  The  delirium  may  occur  rather  abruptly,  or  there  may  Ije  a 
slight  prodromal  stage  of  uneasiness,  sleeplessness,  aud  headache. 
Sometimes  a  convulsion  is  the  initial  sympt<jm;  several  of  these  may 
occur,  the  patient  i^ersisting  in  a  delirious  or  luissing  into  a  stujior- 
ous  or  even  comatose  state.  In  the  delirium  there  are  commonly 
hallucinatious  of  sight  and  liearing.  Tremor  sometimes  accom- 
panies the  delirium,  causing  the  case  to  reiiemble  cme  of  alcoholic 
poisoning.  Optic  neuritis  is  sometimes  seen.  The  termination  is 
by  recovery,  by  death,  or  by  chronic  insanity.  In  grave  cases,  with 
repeated  convulsions,  like  an  epilei>tic  status,  death  is  not  uncommon. 
The  chronic  symptoms,  w^hich  may  endure  for  life,  are  melancholia, 
mamacal  episodes,  delusions,  occasional  epileptic  attacks,  and  men- 
tal deteriorutiou. 

Garr<3<i  (Medico-Chir.  Trans.,  LVI.,  854)  described  a  form  of  gout 
ii0  an  effect  oi  chronic  i»him!>ism.  Since  his  time  it  has  In^n  rather 
Dommon  to  speak  and  write  of  saturnine  gtmt.  This  view  has  been 
more  generally  accepted  in  England,  the  pbu^  of  its  origin,  than 
in  France  and  this  country.  It  ap]>ears  very  evident  to  me  that 
there  is  some  confusion  of  terms  and  i>erhaps  of  things  in  this  theory. 
Lead  undoubtedly  causes  arthralgia,  a  oontracted  kidney,  and  a  dis- 
tinct cachexia  that  resembles  gout  in  a  way  and  may  Ije  called  a 
[jseudo-goutr  But  there  d^H's  not  apiiear  to  lie  gt>oil  and  Hul>stantial 
naaoD  for  confusing  this  coDdition  witli  true  gout,  which  is  caused 
a[)parently  by  a  distinct  ptiison.  The  two  stiit^s  are  similar,  but  not 
identical  The  fact  tljat  lead  diminishes  the  excretion  of  uric  acid 
is,  however,  an  argument  in  favor  of  it  being  a  promoter  of  true 
gout. 

Optic  atrophy  is  seen  not  very  uucximmonly  in  leml-caj»e!S.     Of 
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oilier  ooular  nerves  the  tliird  and  the  sixth  are  paralyzed  in  very  rare, 
cases. 

Tlie  morbid  anatomy  of  lead-poisoning  is  described  in  the  article' 
on  poisoning  by  lead. 

We  are  more  interested  here  in  the  prevention  of  lead-poisooing 
than  in  the  treatment  There  is  no  antidote  for  lead,  when  taken  in 
the  course  of  an  occupation.  A  number  of  substances  have  played 
that  rtde,  and  some  still  enjoy  the  reputation;  but  it  is  doubtful  if 
any  of  them  is  infallible.  lu  Derbyshire,  among  lead-miuem  and 
lead- workers,  fatty  food,  espL?cially  butter,  is  eonsiderrd  to  l>e  almtmt 
a  sure  antidote  to  lead-jKHsotiing.  AllitMl  to  this  is  the  belief  in 
milk.  Mr.  Wetherill,  in  his  letter,  cited  above,  ascribes  importance 
to  the  drinking  of  milk  daily.  It  is  iwssible  that  it  may  form  an 
insoluble  compound  with  lead  in  the  stomach.  Sulphuric  acid  lemon- 
ade has  been  much  relied  ui>on.  It  forms  an  insoluble  sulphate  of 
lead,  and,  from  the  chemical  stiiud])oiut,  would  appear  to  be  efficii- 
cious-  Exfierieuc©  proves,  however,  that  it  will  not  prevent  pluiul>- 
ism.  Perhaps  one  reason  is  that  the  men  become  careless  in  its  use, 
or  come  to  tlisbke  it. 

Proper  ventilation  is  the  surest  and  therefore  the  best  preventive 
for  lead- poisoning  in  all  places  where  the  metal  gives  rise  to  either 
dust  or  fumes.  Mr.  Wetherill  says:  "Owing  to  arrangements  for 
carrying  oflf  the  dust,  sickness  here  is  so  rare  nowadays,  compared 
wdth  years  gone  by,  that  if  one  out  of  lifty  workmen  gets  sick 
monthly,  this  nundier  would  probably  cover  it."  This  statement  b^^ 
an  experienced  proprietor  of  extensive  lead-works  covers  the  whole 
subject.  The  details  for  accomplishing  this  ventilation  must  be  left 
to  builders  and  mill-owocra,  who  undei^staud  better  what  is  wanted 
and  how  to  ac-complish  it  than  does  the  physician  unacquainted  with 
technical  construction . 

Next  to  ventilation,  perhaps  even  equal  to  or  surpassing  it  in  im- 
portance in  some  trades,  comes  peraonal  cleanliness.  There  can  lie 
no  doubt  that  lead  is  fre(iuently  inti*oduced  into  the  system  from 
soiled  hands  in  the  act  of  eating.  In  the  case  of  pninters,  who  are 
not  as  a  rule  exposed  to  the  dust  or  fumes  of  lead,  this  method  is 
probably  almost  univei*saL  The  nde  for  personal  cleanliness,  how- 
ever, applies  to  all  lead-workers.  Here,  again,  Mr.  WetheriU's 
admirable  I'emarks  may  be  qnoted.  After  referring  to  "  cleanUnees 
and  csomrnon-sense"  as  the  most  important  means  for  prevention,  he 
says:  "The  men  %vho  keep  well  washed,  with  liuger-nails  thoroughly 
eleftned,  and  avoid  the  dust  when  by  chance  they  see  it  waftetl  to\^'iird 
them,  or  wear  the  respiratoi-s  provided  for  them  in  exix^ed  place^^ 
are  rarely  heard  of  as  lead-sick." 
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Boiipirators  of  varions  kinds  ar©  used  in  lead  works.  The  diffi- 
culty is  to  get  the  men  to  wear  them.* 

The  medicinal  treatment  for  chronic  plurabism  is  largely  with 
icwiide  of  potaBsium.  This  salt  increases  the  elimination  of  lead  hy 
the  kidne.ys,  in  a  manner  that  is  not  exactly  undeitstood.  In  the  acute 
stage,  when  the  syntem  is  iirobably  overloaded  with  the  jKjison,  it  is 
consi^lered  l»est  not  to  use  the  iodide  too  soon.  It  seems  to  liberate 
lead  from  the  tissues,  and  so,  it  is  asserted  by  some,  rather  inci*eases 
the  severity  of  the  symptoms.  I  have  not  ob8er\'ed  this  action  in  any 
of  my  own  cases.  However,  it  is  best  to  obsene  the  rule  by  begin- 
ning with  small  doses  (3  to  5  grains). 

For  the  constipation  Glaul>er'8  or  Epsom  salts  are  to  be  givem 
They  act  favorably,  also,  by  converting  the  lead  remaining  in  the 
intestinal  tract  into  an  insoluble  sulphate.  This  action  may  be  in- 
creased by  adding  to  each  dose  a  few  drops  of  diluted  sulphuric  acid. 

For  the  colic  an  ojiiate,  either  a  hypodermatic  injection  of 
morphine  or  an  opium  9Ui»pository,  may  be  given.  This  treatnjent, 
by  i*elieving  intestinal  cramp,  may  relieve  constipation. 

For  the  paralyses,  strychnine  (preferably  under  the  skin),  elec- 
tricity, and  massage  are  indicated.  The  galvanic  current  should 
be  used,  because  as  a  rule  the  faradic  irritability  of  the  paralyze<l 
nerves  is  abolished.  The  course  of  the  paralyses  is  sometimes  slow 
in  spite  of  the  best  treatment.  A  first  attack  of  wrist-drop  usually 
ends  in  recovery. 

For  the  encephalopathy  and  com-ulsions  an  expectant  plan  of 
treatment  is  refjuired.  The  i«xlides  and  sulphates  should,  of  course, 
be  used,  but  much  reliance  must  be  i)laced  t»n  a  sustaining  diet,  and 
simple  dilutenis,  as  lithia  water,  to  wash  out  the  kidneys.  Lithia 
salts,  which  promote  the  excretion  of  uric  acid,  may  possibly  enpe- 
dite  a  cure  in  that  way.  They  ^re  good  in  cases  also  of  so-calletl 
saturnine  gout. 

Effects  of  Phosphorus. 

Phosphorus  exists  in  two  forms,  common  and  amcfirjyhtms  phos- 
phorus. The  former  alone  concerns  us  here.  Common  phosphorus 
is  a  soft,  solid,  colorless  Ixxly,  which  emits  fumes  very  readily  at  a 
temi>erature  of  32\  It  oxidizes  readily  in  the  air,  and  is  so  inflam- 
mable that  it  must  be  kept  under  water. 

•  Id  a  visit  to  WetberilJ  ^  Broft  *  works  1  saw  tbc  rt'Spirulor  In  uao.  It  i«  thftpcd 
Iflbe  a  muzzle  ("snouts"  the  men  oUl  Ibcm)  And  canica  la  its  end  a  wet  sponge 
through  whfcb  the  sir  is  iospirwi.  A  smiUl  valvcHke  irsp  rist*  with  each  cxplim- 
tioQ  lo  pemiit  till*  air  to  escape.  One  objection  tbe  men  have  to  Uumi  is  that  thif 
iii(«rfere  wiUi  cj^pcctonUon  dtiiiftf  tobaooo-diewbig  I 
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Phosphorus  is  made  almost  exclusively  from  the  bones  of  ainmak. 
The  bone-ash  is  subjected  to  sulphuric  acid  in  weak  solution,  sul- 
phate nf  lime  and  superphosphate  of  lime  resulting.  From  the  lat- 
ter salt  jihosphorus  is  made  by  a  process  of  reduction  witli  cUiircoal 
in  ret<:>rts  under  high  temperature.  The  details  of  this  [irocees  do 
Dot  concern  us  here.  The  fumes,  largely  of  phnsphuretted  hydrogen, 
are  burued  as  they  emerj^e^  and  the  semi-Holid  ydiosphorus  flows  out 
and  is  received  and  solidiiied  under  water.  The  proce-ss,  therefore, 
is  without  danger  tcj  the  workmen,  who,  according  to  Bristowe,  do 
not  suffer  in  the  least  from  phosphorus-poisoning.* 

The  distilhitiou,  however,  may  be  dangerous  from  the  necessity 
for  cleaning  out  connecting  pipes  of  frozen  phosphorus,  and  from  the 
intlaminability  of  the  substance. 

One  (jf  the  minor  uhph  for  phosphorus  is  in  the  manufacture  of 
a  vermin  poison.  It  is  made  up  into  a  paste  with  some  starchy  ma- 
terial to  which  hiis  been  added  an  oily  substance  and  sugar.  There 
are  no  fumes  generated  in  this  process  to  affect  injuriously  the  very 
small  number  of  men  engaged  in  it. 

The  chief  commercial  use  of  phosphorus  is  for  making  matchee. 
This  is  aliiinst  as  true  to-day  jis  it  was  ye^re  ago  when  Chevallier 
wrote  that  3f»,0(K)  kilograms  of  phosphorus  were  consumed  in  France 
annuallv  fur  mat^^'h-making,  while  less  than  100  kilograms  were  era- 
I)loyed  for  all  other  purposes.  Of  recent  years,  however,  it  has  <?ome 
into  use  in  the  tar-color  industry;  but  of  any  poisonous  effect**  in 
the  workmen  from  this  use  of  it  I  have  no  knowle<ige. 

The  phosphorus  friction  match  began  to  be  manufactured  in  1838. 
The  industiw  first  l>ecjime  of  importance  in  Vienna,  and  for  many 
years  it  had  its  principal  seats  in  Austria  and  southern  Germany, 
This  accounts  for  the  fact  tliat  the  earlier  papei^  on  chronic  phos- 
]thorus  poisoning  appeared  in  the  same  region.  This  poisoning  is 
caused  almost  exclusively  by  match-making,  comparatively  few  in- 
stiinces,  so  far  as  I  know,  having  been  reported  as  due  to  other 
oftuses.  This  industry  has  since  spread  over  the  civilized  world, 
and  in  some  countries  has  great  commercial  importance.  Thus,  ac- 
cording ti)  Patrai,  it  is  calculated  that  in  the  principal  Euroi)eAn 
countries  fiom  six  to  ten  matches  are  used  for  each  individual  daily. 


*  Formerly,  however,  nccording  to  Cazcncuve  (Annjiks  trHygifine.  1880*  x%y, 
SHU)  phos|)horu8-necrosis  occurred  somctimcB  in  stokers  and  others  engaged  in  dis- 
iniing  phosphorus.  A  ciise  hud  not  occurred  for  twenty  years  at  the  tinie  Cjizeneuve 
wrote  his  paper,  and  this  exemption  be  thinks  du€  to  perfected  methods.  He  rt- 
ten  to  cflflCfi  that  had  occurred  in  Lyons.  Some  of  these  arose  from  Die  old  custnin 
of  Buckinj?  the  semi-solid  phosphorus  into  a  ghisstube  in  onler  to  give  to  it  the 
familiar  cylindrical  form. 


• 


^^^^^"  EFFECTS  OF  PHOSPHORUS. 

In  Great  Britain  thiB  autlior  estimates  that  the  yearly  value  of 
mat^^hen  made  is  uot  less  tbau  one  and  a  half  iulllioii  pounds  sterliiigi 
and  that  the  factories  turn  out  3(X>,LI1HJ,(XX)  matches  daily.  Exten- 
sive factories  e3d8t  also  in  Sweden  and  Norway.  In  the  United 
States  the  industry  is  a  very  large  one,  the  revenue  tlerivwl  from 
the  internal  tJix  on  njatohen  alone  in  a  Teoi*nt  year  havinj^  lieen  more 
than  tlaree  millitms  of  dollars.  Among  large  factorieH  are  those  at 
Wilmington^  Del.,  and  Akron,  Ohi<». 

Not  many  years  ela[iHed  after  the  lutrtHlut'tiou  of  j)lit»Hi*horus 
matches  liefore  cases  of  chronic  poisoniug  began  to  be  noted.  There 
was  at  liiBt  considerable  doubt  as  to  the  exact  nature  and  cause  of 
tlie  disease,  so  little  was  known  of  it  before.  It  is  thus  seen  how 
purely  an  indiuitrial  disease  this  affection  is.  The  first  paper  on  the 
subject  apparently  was  by  Lorinser,  of  Vienna,  in  1845,  He  pub- 
lished an  account  of  22  cases.  One  of  the  earlier,  and  still  impor- 
tant, monographs  wa«  by  v,  Bibra  and  Cleist  ("Die  Krankheiteu  der 
Arbeiteif  iu  den  Phosphorziindholzfabriken."  Erlangen,  1847);  this 
was  accompanied  with  an  atlas  giWng  realistic  pictures  of  the  necrosis 
of  the  lower  jaw  in  various  stages  and  of  varying  extent.  Among  early 
cases  reported  in  this  country  were  those  of  Wood,  of  New  York,  and 
of  Huntand  of  Boker,  of  Philadelphia.  The  most  comydete  pay»er, 
in  the  English  language,  on  phosphorus-poisoning  as  an  industrial 
diseaBe  is  by  Bristowe  (5th  Beport  of  the  Medical  Officer  of  the 
Privy  Council,  186*2).  In  this  [>a|^r  a  detailed  description  is  given 
of  the  manufacture  of  matches,  as  well  as  a  tliorough  historical  and 
pathological  study  of  phosphorus-poisoning.* 

I  am  iuformeil  by  Dr.  B.  F,  R.  Clark,  on  the  authority  of  an  old 
match  manufacturer,  that  Iwth  kinds  of  i^hosphorus  are  used  for 
making  mat<!hes.  The  red,  amorphous  kind  is  used  for  making 
"safety"  matches.     It  is  not  poisonous. 

Mjitches  vary  in  kind,  but  they  dejtend  for  tlieir  i^ecuUar  quality 
for  ready  ignition  by  friction  upon  a  combimitiou  of  phosphorus  and 
some  oxygen-yielding  bo<ly,  usually  chlorate  of  potash,  but  some- 
times nitrate  of  lead,  bichromate  of  potassium,  ur  i>eroxide  of  man- 
ganese. The  chlorate  of  potassium  causes  the  rapid  ignition,  with 
sharp  explosion,  that  characterises  the  most  popular  matches, 
which,  howe%^er,  are  considered  the  most  dangerous.  The  i>ro]K)rtion 
of  phosphorus  in  different  kinds  of  matches  varies  widely.  Accord- 
ing to  Dr.  Bristowe,  who  iiersooalljr  Yiaited  maoy  factories,  the  stages 

I*  The  ItterHturo  of  plio«phonu-poli»oning  lutt  grown  too  extcnsifc  to  ndmil  of 
mytbing  upprciechlag  own  a  notioo,  mudi  \cm  ft  digest  of  It  hen^— 8oo  lotlcx- 
CftUloguo. 
VcM..  UL-24 
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which  MB  especially  Jangeiw  are:  Q)  nuziQgflM 
ipoeitioii,  daziBg  wfaidb  fameB  eacape  in  alwwlanee;  0)  dipping, 
flL«.,  ctnwo^  the  lieada  of  the  matrhf  wilh  tlie  coBniwiaiiion,  to  ao- 
eompliah  which  the  anbstaiice,  constantlj  wnitHng  fbrnaa  at  phoa- 
phorua  and  phoaphoiic  add,  ia  spraadcfot  on  a  alone  aLd>;  0)  diy- 
infi^,  dming  which  proceas  famea  aie  emitted.  Similar  proooooee, 
aocarding  to  Dr.  Claik,  who  ia  quoted  abofe,  are  atOl  need  in  thia 
conninr.  In  boxing  and  in  same  other  minor  atagea  InnMa  are 
erohed,  thoogh  in  mnch  kas  afafondanee.  In  amall  fMstoriea,  how- 
ever, where  aXL  the  atagea  are  ccmdocted  in  one  huge  room,  aa  was 
formerly  the  case  in  aome  iuBtancea  in  England,  all  the  qperativea 
are  expoeed  to  danger.  In  thia  country  there  are  aaid  to  be  irery 
few  amall  factories,  most  of  this  indnstry  being  conoenfarated  in  the 
hands  of  a  few  large  corporatioDS,  which,  it  is  preanmed,  oondoct  the 
bosiness  on  a  large  scale  and  with  improved  methoda.  Gertainly, 
in  the  United  States,  in  recent  years,  the  number  of  caaea  of  dunmic 
poisoning  reported  has  not  increased,  while  the  indnstiy  itaelf  hae 
been  growing  constantly.  Inqoiry  among  soigeona  in  Philadelphia 
tends  to  show  that  the  disease  now  is  a  Tery  rare  one.* 

Manofactoring  chemists  nse  phosphoms  for  mating  phoaphoric 
acid,  hypophosphite  of  Ume,  phosphide  of  calcium,  and  the  chlo- 
rides of  phosphoms.  According  to  Bristowe  the  precautions  used 
by  them  are  effectual  for  preventing  chronic  phosphorus-poisoning, 
which  ap|)ears  to  be  unknown  among  their  workmen.  The  ojiera- 
tions  are  conducteil  under  a  hood,  communicating  with  a  shaft,  which 
carries  away  any  deleterious  fumes. 

The  symptoms  of  the  chronic  form  alone  of  phosphorus-poisoning 
will  be  described  here.  Persons  exjKJsed  to  the  fumes  of  phosphorus 
do  not  suffer  apparently  with  acute  poisoning ;  f  on  the  other  hand 
X>ersons  who  take  phosphorus  internally  I  in  poisonous  doses  do  not 


♦  Mr.  S.,  who  was  a  manufacturer  of  matches  for  twenty-eight  years,  informs 
me,  through  his  physician,  Dr.  B.  F.  H.  Clark,  that  in  all  that  time  he  liad  only 
two  cases  of  (yoisuning  with  phosphorus.  One  of  these  cases  cost  him  twenty-five 
hundred  dollars.  I^th  cases  occurred  in  men  who  had  had  teeth  extracted  just  pre- 
viously and  who  continued  at  their  work  without  their  employer's  knowledge. 

f  An  imtM>rtiint  exception  to  this  rule  occurred  in  a  case  reported  by  Foumier 
and  011ivicr(r/ Union  Me<licale.  1868,  3  S.,  vi..  97).  A  young  woman,  who  worked 
in  a  match  fHCt<^>ry,  had  an  acute  necrosis  of  one  of  the  maxillary  bones,  associated 
with  symptoms  of  acute  poisoning  such  as  are  observed  after  the  ingestion  of  phos- 
phorus. Among  these  symptoms  were  purpura  and  cert^bral  involvement.  The 
cast;  ended  futiilly  in  six  days  after  the  first  manifestations.  At  the  autopsy,  how- 
evcT.  there  was  found  no  fatty  degeneration  of  tissues  as  is  found  usually  in  cases 
of  acjito  pois^ming. 

I  Mr.  Simon  (Lancet,  vol.  i.,  1850,  p.  41)  reports  tlic  case  of  a  man  who  appar- 
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anffer  from  its  chronic  effects  on  the  jaw-boned  in  cases  m  which  thej 
recover.* 

Workers  in  phosphorns  were  thouglit  at  one  time  to  be  affe<'ted 
with  bronchitis  and  evou  pneiimoniH  hh  u  result  of  the  fume».  In  his 
exiK^rimeuts  on  iiuimiilis,  bv  exjKmiug  thorn  to  dt^nHe  fiinieH  of  |ihciH- 
phoru8»  von  Bibra  urcxhicHHl  br^jnchitis,  imeumonia,  gastric  dis- 
order, and  **duoomiM»Hiti<»n"  of  the  blood,  cunditions  more  resewi- 
bUug  an  acnt«  poinuniag  than  are  set-u  in  workmen,  who  are  not 
posed  to  Hucli  dense  fumes.  He  suites  expressly  that  in  his  obser- 
tioas  [lulmonary  disorders  did  not  ajjpear  to  be  common  am<)n|^ 
phosphorus  workers.  In  animals  he  noted  also  skin  eruiitiuns  aud 
falling  of  the  hair,  sympt^uns  that  are  not  noted  amoug  men. 
Yenerefd  excitement  and  al>ortion  are  dt>ubtful  effects.! 

The  most  clmracteristic  effects  of  chronic  poisoning  by  phos- 
phorus are  in  the  maxillary  bones.  The  disease  is  a  rather  alow, 
progrt^ssive  periostitis.  The  first  symptom  noted  is  usually  a  pain 
in  a  tooth  resembling,  and  sometimes  misUiken  ft>r,  an  ordinary 
to<-»thache.  It  is  said  to  occui*  only  in  a  tooth  jireviously  necrosed. 
After  the  tooth  has  l>een  puUeil  the  wound  does  not  heal,  but  soon 
begins  to  discharge  an  offensive  pus.  In  time  the  gum  ulcerates  and 
,  the  alveolus  is  expt>8t>il  aud  begins  to  exfoliate,  setjuestra 
formed  and  come  away.  The  disease,  in  favorable  cases,  may 
be  checked  or  cease  after  a  rather  limited  destruction,  but  in 
eevei-e  cases  it  progreaaes  until  the  teeth,  one  after  anotlier,  fall  oat, 
the  alveolus  comes  away,  and,  in  the  w  orst  cases,  large  fioi-tions,  or 
even  the  whole,  of  the  maxilhiry  bone  (the  lower  jaw  e8j)ecially)  are 
destroyed.  These  grave  cases  may  continue  for  several  ye^rs  and  not 
nnfrecjuently  end  in  death.  Constitutional  symptoms,  of  course, 
mark  their  progress.  Tlie  patient  emaciates,  he  has  a  hectic  fever, 
the  sign  of  septic  infection,  and  he  may  develop  tuberculosis. 

Formerly  there  was  some  controversy  as  to  the  exact  method  of  ac- 
tion of  phiwphorus  in  producing  these  effects.     Von  Bibra  and  many 


ently  had  sjrpbilitJc  dlseoae  In  the  mouth,  who  occasionAll  j  held  a  piece  of  g\ng9f 
fn  his  mouth.  When  not  Uius  holding  it  be  cirried  it  in  his  pocket  in  c-ontact  wiUi 
phcwphonia  fnatchcs.  Extensive  necrosis  octcurrvd,  which  was  nttribuUxl  to  phos- 
phonis  :  hui  the  syphllU  mum  not  be  fgnoiTKl  In  c*inncction  with  this  cam. 

•  Arconling  to  W<?gniir.  if  the  prrioslvmn  of  nn  tinitna]  bv  severt^ly  woundetl  and 
pho8phoru»  Ite  given  iti  Ibc  forai  of  »  pill  crrn  for  months,  the  pcriosiMil  clituigcsdo 
not  Uke  pifirc  :  whrrms,  if  the  tibSn  of  a  rnhbit  bo  ituriiitlly  bnrtd  uml  ivipoioil  lo 
the  furacfl  of  phosphorus,  pcr1c»«liti»  i»  set  up  similar  to  thnt  of  tiie  jnw  (Ringer). 

f  I  »n)  infonncd  by  an  old  nintrh  mnnufiicturer  thai  he  belltfTei  In  the  «phn>- 
dfilac  t^>owcni  of  f)bosphoroft,  fimi  thnt  it  U  jv  noinmon  reroark  among  vroploy^  that 
phosphorus  hn»  sucb  pcmaw.  It  is  notorioua,  hawever^  that  mea  aro  prono  to  d€- 
lujiioiuil  Idciaa  oo  U»«  subject  of  uphrotliaiaals. 
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following  bim  held  that  the  action  was  entirely  local ;  that  the  poison 
acted  only  by  way  of  a  decayed  tooth.  Oonseiiuently  in  a  sound 
mouth  phosphorus-necrosis  could  not  occur.  In  his  exiK>rimeutH  on 
ralibiis  he  ubserved  local  action  on  the  jaw-bones  in  cases  only  in 
which  he  had  pulled  teeth  (in  one  CAse  accidentally  breaking;  the 
jaw).  Billroth,  however,  whose  experience  was  ample,  wfia  confident 
that  the  aflfectiou  cfuild  occur  in  those  who  had  sound  tt^eth,  and 
thought  that  the  only  explanation  was  that  phosphoiini  has  a  sjiecial 
predilection  for  the  jaws  just  as  mercury  has  a  sfM^eial  tendenty  to 
salivate.  Eristowe  observed  that  phosphorus-workers  £re<|uently  hml 
decayed  teeth,  and  yet  worked  with  impunity.  He  says  justly  that 
it  must  lie  ilillifult  to  detenuine  ufk^r  poisoning  has  occurred  whether 
the  i>atieut  had  or  had  not  had  decayed  teeth . 

The  lower  jaw  is  more  frequently  attacked  than  the  upper,  and  is 
likely  b>  l>e  more  extensively  necrosed- 

Of  Bristowe's  o9  cases  44  were  in  males,  15  in  females.  These 
figures  are  not  significant,  because  we  do  not  know  the  proportion  of 
males  and  females  employed.  The  age  was  generally  Ijetween  eigh- 
teen  and  thirty  ye^ars.  Of  the  59  patients  21  were  kn<»wn  to  have  died 
of  the  disease,  and  25  to  have  recovered.  In  39  cases  the  lower  jaw 
alone  was  afi'eeted,  in  12  the  upper  ahine,  in  5  both  up]wr  and  lower, 
and  in  3  the  facts  of  location  were  unknown.  In  one  case  the  whole 
of  the  8U]>erior  maxilla,  except  the  orbital  plate,  had  been  lost. 

The  fMtthohHjff,  as  already  stated,  e<msists  in  a  periostitis  and 
conse<pient  necrosis  of  bone.  In  the  case  of  the  upper  jaw,  according 
t<.)  Bristowe,  new  bone  does  not  fonn,  but  in  the  c-aso  of  the  lower  jaw 
an  attempt  nt  the  foniiatiou  of  new  bone  is  made,  and  sometimes  8UC5- 
cessfully.*  In  one  of  Bristowe's  case^,  after  ten  years,  the  supple- 
mentary bone  was  large  and  well  formed.  In  some  cases,  however, 
the  new  bone  gradually  disappears.  Aecording  to  the  studies  of  von 
Bibra  and  (.Veist  the  new  deposit  is  richer  in  organic  mattt>r  than  is 
true  bone. 

The  treatmtnf  for  phosphorus-net^rosis  is  entirely  surgical,  and 
neetl  not  be  diHCusHt-d  here. 

The  prevention  of  the  disease  is  to  be  provided  for  by  proper  ven- 
tilation and  a  few  other  simple  ]>recautions.  Bristc^we  gives  some 
striking  ilhistratitnis  of  what  can  lie  accomplishcHl  with  proi)er  ar- 
rangement <tf  tln^  ImiUlings  of  a  factory  and  with  ventihition.     Those 


*  Wegner  found  ilmt  pboBphoruft  In  Bmall  repeated  doses  modifies  the  bODet, 
ospecially  in  growing  nniiruils.  Dense  solid  hone  is  formed,  which  iifterwnrd  no* 
dergoes  absorption.  This  elfect,  however,  docs  not  sQpni  to  be  noted  in  cliildrcii, 
many  of  whom  have  been,  and  may  still  be,  employed  in  match -making.  The  dif- 
feneoce  is  probably  due  to  the  fact  that  tliey  take  smaller  doses  by  the  fumes. 
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stages  of  the  work,  duriDg  whicli  most  fximes  are  evolved,  should  be 
conducted  apart.  These  are  the  mixing  the  composition,  the  dij^ 
piijg,  find  the  drying.  The  mixing  and  the  dip|)iBg,  moreover,  should 
be  done  under  h(X)d8,  connected  vrith  ventilating  shtilts  supplied  with 
a  coDi^tant  draught  by  a  ventilating  wheel-fan,  such  as  is  used  in  lead- 
works.  The  drying-rooms  might  b<^  construct^^d  so  that  it  wtjuLI  not 
Ite  necessary  for  the  workman  to  enter  them,  i.e.,  the  frames  contain- 
ing the  matches  might  be  slid  in. 

An  experienced  manufacturer  informs  me  that  he  attributes  the 
almost  comjdete  immunity  enjoyed  in  his  factory  to  the  efhcient  sys- 
tem of  ventilation  by  which  the  entire  atmosphere  of  the  work-rooms 
is  changed  fi*e<iuently. 

Personal  cleanliness  should  be  enforced.  Workmen  should  not 
eat  with  soiled  hands  nor  in  a  room  in  which  there  are  phosphoruB 
fumes.  Bathing  and  change  of  clothing  upon  ([uitting  work  are  reo 
ommended  by  some. 

No  person  should  be  permitted  to  work  who  has  carious  teeth. 
Formerly  this  was  pr<ihibite<l  l»y  law  in  Germany. 

In  some  English  factories  i-esiiirati^rs  are  w^om.  These  are  simi- 
lar to  those  worn  in  lead-works  (see  foot-note,  p.  367),  the  sponge 
l>eing  wet  with  n  solution  of  equal  parts  of  fresh  slaked  lime  and 
suljdiate  of  sodium  (Kfilter). 

In  England  it  was  the  custom  formerly  in  some  factories  for  the 
\vnrk-i>eoiile  to  wear  on  their  eheste  a  small  open-mouthed  bottle  or 
dask  containing  turyK'ntine.  This  substance  prevents  the  oxidation 
of  the  phosphorus.     The  plan  is  of  doubtful  utility. 

Finally  the  substitution  of  amorphous  phos[»horus  for  common 
l>hosphoru8,  it  is  said,  would  do  away  entirely  with  all  danger. 
This  form  gives  rise  to  no  fumes.  Commercial  objections  to  its  use 
arfi  it8  greater  expense  as  compared  with  common  phosphorus,  and 
the  fact  that  it  forms  a  highly  explosive  compound  when  mixed  with 
chlorate  of  potassium. 

In  Gennany  there  is  a  law  regulating  ventilation,  cleanliness,  size 
of  rt)oni8»  pre[iarjition  of  the  paste,  clothing,  bcHly-inspection  of  the 
workmen,  and  all  important  details  connected  with  the  manufacture 
of  mat^i'hee.* 

EFFKrre  OF  COPPKB. 

Copper  is  found  in  the  metallic  state,  aa  on  the  shores  of  Lake 
Superior;  and  in  various  ores,  as  cuprite  (the  red  oxide)»  melaoonita 
(the  bkck  oxide),  malaehite    (the   green  carbonate),  etc.     Copper 


*  This  law  !b  quot4»(l  b^  Brouardd* 


d'tirgi^oe,  iBtw.  xxi.,  mn. 
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pyrites  is  a  sulpLide  of  copper  and  iron;  it  is  from  this  snlphur  ore 
that  most  copjier  is  smelttiil  ft)r  cfUDmercial  purposes.  Some  of  the 
sulphur  ores  contain  alsoarHemc,  mercury,  antimony,  zinc,  and  silver, 
whieh  may  bo  injurinuH  to  the  health  of  the  men  working  them.* 
Sulphurous  and  Bulphuric  acic"  also  are  products  of  the  oxidation  of 
the  Bulphur  in  smelting. 

Copper  is  in  a  high  degree  malleable  and  ductile.  It  melta  at 
about  1,000'^  C,  and  the  color  of  the  vajwr  arining  from  tho  molten 
metJil  indicates  the  presence  in  it  of  cop]>er. 

This  meUd  is  especially  valuable  for  its  alloys,  some  of  whieh 
were  the  earliest  metallic  substances  known  to  man.  Brass  is  an 
alloj  of  copper  and  zinc ;  and  in  addition  some  varieties  contain  tin 
and  lead.  Bronze  is  composed  of  copper  and  tin,  with  the  addition, 
according  to  varieties,  of  different  quantities  of  zinc  and  lead.  For 
nickel-plating  an  alloy  of  copper,  nickel,  iron,  zinc,  and  tin  is  some- 
times used. 

The  evil  effects  experienced  by  workei's  in  brass  are  evidently 
due  partly  to  the  copjier  which  enters  so  largely  into  that  alloy. 
Hence  the  diseases  of  brass-workers  will  bo  considered  in  this  section. 
It  must  not  be  forgotten,  however,  that  brass  contains  also  zinc,  tin 
and  even  leiid,  and  that  some  of  the  bad  effects  (»f  these  metals  may 
be  observ*ed.  It  has  been  contended,  indeed,  by  some  (Greenhow) 
that  the  fumes  of  oxide  of  zinc  cause  the  peculiar  effects  seen  in  brass- 
workers,  but  this  view  is  not  generally  acceptcnl. 

Pure,  or  almost  pure,  copper  is  worked  by  the  smelters;  also  by 
coppersmiths  and  artisans  who  stamp  it  and  whn  turn  and  chisel 
and  ti.le  it  for  many  purposes,  too  numerous  tij  mention  here.  Many 
objects  are  made  of  it,  including  various  u tonsils  anil  some  parts  c»f 
machinery.  I  am  under  the  impression,  however,  that  absoluti'ly 
pure  copper  is  seldom  used,  the  metjil  l>eing  usually  alloyed  to  some 
extent.  In  those  processes  nf  copper-foundering,  in  which  hammer- 
ing is  the  chief  method,  but  little  dust  or  powder  of  coi)per  is  raised. 
Hence  the  effects  are  slight  if  any.  In  ]trocesses,  however,  for  turning 
and  filing,  a  fine  dust  is  given  off,  which  displays  its  cupric  constit- 
uents when  [lenetrat-ed  l>y  a  ray  of  sunlight.  This  dust  may  act  as 
an  irritiint  to  the  bronchial  tulK»s  and  lungs.  It  may  also  l)e  swal- 
lowcil  with  the  saliva  and  foo«l,  and  Wing  changed  from  it«  metallic 
stfite  by  the  fluids  r^f  the  stomach,  may  l>e  absorlied  and  cause  poi- 
soning (Iiayet)»  Instances  are  related  of  copper  turners  and  cutters 
being  affected  with  typical  gastro-intestinal  disorder.     Bronzers, 


*  Coppor  ores  are  associated  with  tin-ores.    For  wome  of  the  cITecta  of  mining 
theae  orea  lee  the  aectiou  on  the  '*£ffecta  of  Tin. " 
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who  someidmes  use  a  powder  of  copper,  have  suffered  in  the  same 
way. 

A  far  more  frequent  souroe  of  poisoning  is  in  the  variotis  salts  of 
copper.  According  to  Layet  the  manufacture  of  sulphate  of  copiier 
is  not  dangerous.  Acetate  of  copper  is  a  rather  more  dangerous 
poison  when  met  with  in  the  aiis.  The  manufacture  of  verdigris 
is  said  not  to  be  injurious,  as  the  salt  is  manipulated  in  a  wet  state. 
It  is  made  largely  at  M< intpoUier,  in  France,  by  dipping  sheets  of 
copper  in  refuse  from  wine- vat**,  the  resulting  acetate  beiug  scraj^ed 
off,  Olil  eo|Ji>er  vessels,  utensils,  roofing,  tubing,  etc.,  ac4]uire  a 
CM>atiug  of  oxide  or  carlionate  of  copper;  and  it  is  in  cleaning  and 
scraping  these  for  the  puri)ose  of  repairing  them  or  for  using  tlie  old 
copiier  agaiu  that  workmen  not  infrequently  suffer  from  poisoning. 
These  processes  raise  a  dust,  which  lieing  taken  into  the  stomach 
with  the  saliva  gives  characteristic  results.  Emanations  from  the 
ashes  t^^ken  from  furnaces  in  which  copper-ore  has  been  smelted  are 
dangerous,  by  reason  of  the  oxide  of  copper  with  which  the  fumes 
are  charged.  Founders  of  copper,  brass,  and  bronze  objects  are  ex- 
posed to  danger  from  the  old  sand  which  they  remove  and  use  over 
again  for  moulds. 

Workers  in  the  various  alloys  of  copper  suffer  fnnn  the  combined 
poisonous  effects  of  the  metals.  Some  specimens  of  brass  have  one 
j^r  cent,  of  lead  in  them,  and  exceptional  varieties  (as  for  false 
jewelry)  have  even  higher.  The  zinc  is  usually  contaminated  with 
arsenic.  Bronzes  have  even  a  higher  percentage  of  lead.  Some 
ancient  bronze  coins  of  the  Roman  Empii*e  cont^iin  five  and  six  per 
cent.  i»f  it.  Miwlem  bronzf  for  statues  may  contain  a  fraction  of  one 
]ier  cent.,  while  bronze  usetl  for  locomotive  bearings,  according  to  an 
English  authority  (Patim),  has  so  much  as  seven  per  c*ent.  of  this 
metjib  Bell-metal  is  a  bronsie,  containing,  however,  some  zinc  and 
lead,  as  a  rule.  There  can  l»e  no  dcjubt  that  much  of  the  evil  result- 
ing from  brass-working  is  due  to  the  lead,  and,  in  a  minor  degi^ee,  to 
the  arsenic,  Merat,  Christisou,  ChevalUer,*  and  others  of  the  older 
oliser^ers  pointed  out  these  facts.  Beside  Imiss-founders,  stove- 
makers,  pin-makers,  and  mechanics  on  hxromotives,  have  been  reportixl 
as  haNHUg  l>een  thus  poise  mini;  in  fact,  many  artisans  who  work  in 
brass  suffer  in  this  way.  The  metal  known  in  France  as  "white 
copi>er''  or  Unnhw  cimtiuns  al»out  cme  per  cent,  of  arsenic.  It  is 
nseil  for  the  manufacture  of  buttons,  inatrumenta  of  precision,  etc* ; 

•  "Mpmoiro  awr  lea  OuvHcrr»  qui  tmrnnicnt  l«  Cuivtf?  el  w%  Alllngr^.  "  par  (lie- 
valUcr  ct  I^ury,  AniiAles  d'Hygit^ne,  1850.  tome  48  et  44.  Tb!*  flalKmite  r«»P<^''  •■ 
«  fncKlnl  of  itA  kind.     In  tt  tlie  writf;r»  aim  to  demonstrnte  that  tlierc  It  iio  trua 

copper- ml  fc. 
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and  those  working  in  it  Lave  Bometimes  shown  the  arsenical  dye- 
crasia. 

Mr.  Williiira  L,  Austin,  of  The  Baldwin  Locomotive  Works,  of 
Philfuleli)hia,  has  kindly  sent  to  me,  by  Mr.  Kenneth  Rushtoa,  the 
following  information  al>out  the  constituents  and  the  use  of  brass  in 
their  ext<^msive  works,  Mr.  Willie,  their  assay er,  says,  ^  Alloys  of 
lead  and  both  the  brasses  and  brnnzes  are  made  for  spe<nal  use,  and 
it  is  possible  to  mix  lead  with  either  of  these  aHoys  in  all  proi>or- 
tions.  The  alloys  used  in  our  work  contain  from  eight  to  ten  i>er 
cent,  of  lead.  Brasses  may  contain  .iXlij  per  cent  of  arsenic;  a 
greater  percentage  than  this  wouhl  detract  greatly  from  their  value. 

"The  workmen  in  our  brass  shov>  and  foundry  experience  no  ill 
effects  from  their  work.  If  any  ill  effects  were  to  result  from  this 
work,  the  men  in  the  grinding-ruom  would  certainly  be  the  tirst  to 
complain.  We  have  had  a  man  sitting  over  an  emery  wheel,  grinding 
brass  castings,  for  eighteen  years,  who  claims  he  luis  not  l)een  sick 
since  he  was  six  years  old,  and  who  has  just  lieen  examined  fnr  a  life 
insurance  policy  and  accepted." 

Mr.  Yanclain,  the  sujierintendent*  endorses  the  above  statement, 
and  adds;  ** Brass-workmen  as  a  class  absorb  a  very  consideral)le 
amount  of  rum ;  and  as  the  rpiality  varies,  so  does  the  health  of  the 
brass-workmen." 

Tliese  statements  by  n^spousible  observers  are  in  some  conti^ast 
with  those  of  certain  English  writers,  who  regard  working  in  brass  as 
an  unhealthy  occupation.  The  better  showing  of  the  American  firm 
may  l>e  duo  to  better  general  hygiene,  although  the  prevalence  of 
drinking  is  to  Ije  not-ed.  The  large  ]>ercentage  of  lead,  and  the  ex- 
ceetlingly  small  percentjige  of  arsenic  in  the  brass,  are  also  points  of 
interest.  As  I  understand,  however,  it  is  in  smelting  the  copfjer  and 
zinc  oi*es,  and  in  mixing  zinc  with  molten  copper  Ui  make  brass,  that 
fnmes  containing  injurious  proportions  of  arsenic  are  most  likely  to 
be  given  off. 

It  must  be  remembered,  ttx),  as  said  elsewhere,  that  employers 
are  not  always  the  first  to  hear  of  diseases  contracted  in  their  em- 
ployment. Wttrkmcn  are  often  reticent  in  speaking  about  these 
affections,  from  motives  which  they  regard  as  politic. 

Turner  (London  Medical  Gazette,  1839,  I.,  195  and  697)  reported 
a  case  of  poisoning  in  a  young  man  who  was  engaged  in  printing  in 
letters  **of  gold."  The  printing  was  done  with  yellow  ink,  and  while 
the  impression  was  still  damji  the  letters  were  dusted  with  a  powder 
composed  largely  of  copjicr.  This  process  may  not  be  used  at  pres- 
ent; but  a  somewhat  similar  one,  with  various  metidlic  ]jigment8 
(arsenical,  cuprous,  etc.),  has  been  used  in  very  recent  years  in  litbo- 
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grapbiDg^  and  sometimes  gave  rise  to  poisoning.  I  am  informed!, 
liowever,  bv  Ami  k  Co.,  of  Philadelphiii,  extensive  printem  and  litli- 
ographerH,  thai  tbey  no  longer  use  dry  pigments,  although  when 
they  did  so  formerly  they  occasionally  observed  a  case  of  nlight  r>oi- 
soning.  According  to  Turner  the  size  used  contained  lead,  and  this 
met*il  eviilently  was  responsible  for  some  of  the  eflfeets  observed  by 
him*  According  to  Perron  clock-makera  suffer  sometimes  from  cop- 
per-poisoning. 

The  »ifmpiomH  ascriljed  to  copi>er-poi8oning  and  to  brass-working 
have  given  rise  to  some  controversy.  The  reason  for  this  is  iu  the 
facts  that  exposure  to  pure  copper  is  comi>aratively  rare,  and  that 
most  sickness  arises  from  the  combined  effects  of  the  metals  forming 
the  various  alloys. 

Discoloration  of  the  hair  and  teeth  are  conspicuous.  Bamazzini 
refeiTcd  to  the  fact  that  these  workmen  hail  a  discolored  com])lexion 
and  that  the  beard  an<l  hair  Ijecame  green.  Instances  are  recorded 
of  men  with  light  or  white  hair  on  whose  persons  tliis  became  so 
brilliantly  green  as  to  make  them  objects  of  curiosity.  This  effect  is 
caused  probably  by  some  chemical  reaction  between  the  copper  dust 
and  the  natural  oil  of  the  hair;  according  to  Layet  the  deposit  is  not 
merely  on,  but  in,  the  hair.  The  teeth  may  l>e  discolored  a  greenish 
blue,  more  marked  about  the  neck  of  the  tooth  and  on  its  lateral 
asfiects.  The  front  teeth  are  the  most  stained.  According  to  oliser- 
vations  marie  on  copjier-workers  at  Durfort*  in  France^  the  bones  may 
show  a  green  discoloration,  and  so  may  even  the  ground  in  which  the 
bodies  of  these  men  are  interred  (?).  It  is  said  also  that  the  urine  is 
green,  and  discohirs  the  ground  w*here  it  falls.* 

Gastro-intcstinal  irritjition  is  caused  by  the  swallowing  of  copper- 
dust,  which  probably  l>ecome8  oxidized  and  forms  salts  in  the 
stomach.  The  symptoms  are  burning  in  the  thn^»at,  loss  of  appetite, 
constriction  of  the  chest,  nausea,  vomiting,  epigastric  and  abdominal 
pain  and  sorenesst  and  mucous  discharges  from  the  bowels.  Men 
sufTcring  in  this  way  are  oft^n  amemic  itnd  dyscrasic.  Conjunctivitis 
is  occjwionally  seen. 

Irritation  of  the  bronchi  and  lungs,  with  muco-purulent  exj)ecto- 
mtion,  is  caused  V»y  the  inhalaticm  of  copi>er  dust.  Fibroid  phthisis 
may  result,  as  from  the  inhalati«vn  of  other  kinds  of  dust. 

Tlie  so-called  "  l>raa»-founders'  ague"  occurs  in  these  workmen 
after  long  exposure  to  their  work.  Layet  claims  that  there  is  not 
much  that  is  distinctive  in  it,  but  that  it  occurs  *dso  in  workers  in 

*  Accortiinf?  U\  CWvalHcr  (op,  fltf.).  who  li  respoafliUlo  for  the  gtatemeots  quoted 
to  tltc  text.  Iho  iriuika  of  Iht?  Irres  in  t!ie  nclghborhfxxl  <»f  copper- works  an  odamt 
gn»a  Willi  a  dcpoeil  of  the  copperaalt  from  tlte  foundries. 
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fouDdries  with  other  kinds  of  metal.  He  attribiitoa  it  to  ezhanBtion, 
oyer-lieatiDg,  etc.  There  seems  to  be  uo  doubt,  however,  that  brass- 
foimders  are  rather  more  subject  to  it  than  are  others,  *  It  is  ushered 
in  with  a  feeHiig  of  iUiiess,  and  coiiHists  of  a  chill  with  fever,  liead- 
ache,  arthralgia,  and  prosti-ation.  Recovery-  occurs  usually  in  a  dsLy 
or  two.  There  is  no  perimiicity  about  the  affection,  as  some  have 
chiimed.  Men  who  sufier  with  it  are  likely  to  show  more  chronic  sy  m p- 
toms  also,  as  anmraia,  weakness,  and  imlinonary  and  gastro-intestinal 
disorders.  The  possibility  of  a  complication  with  lead  and  arsenical 
poiHuniug  ought  not  to  be  ignored.  Some  oliservers  have  attributed 
this  train  of  syrapttjms  to  zinc  entirely,  but  doulitless  they  are  in 
error.  It  seems  probable  to  me  that  this  chill  and  fever  are  the  symp- 
toms of  a  secondary  infection,  i.e.,  an  infection  possibly  by  some 
form  of  Htreptococcus  occurring  at  tlie  seat  of  some  bronchial  or  intes- 
tinal lesion  that  was  primarily  due  t**  either  copjier,  Iead»  or  arsenic, 
Opponheiraer  (Johns  Ho]>kius  Hospital  Bulletin,  Ko*  48)  reports 
the  case  of  a  belbfounder  who  had  lead-jjoisoning  (colic,  blue  line, 
etc.)  and  who  suffered  with  this  ague.  The  symptoms  were  prostra- 
tion, arthralgia,  a  severe  chill,  and  a  profuse  sweat.  The  nian  worked 
in  the  room  in  wdiich  the  metals  were  melted  and  mixed.  The  affec- 
tion was  attinbnhitl  to  the  inhalatiuu  of  the  white  fumes^  evidently  of 
zinc.  Aldrich  examined  the  precipitate  from  these  fumes  and  found 
that  they  contained  zinc  oxide  and  carbonate,  but  no  ai'senie. 

A  tolerance  for  copper  and  its  salts  is  said  by  some  of  the  French 
observers  to  be  attiiined  by  those  wiio  are  long  oxxxwed  to  them, 
especially  if  the  workmen  have  bad  tme  attJick  of  poisoning.  The 
accuracy  of  this  stjit^^ment  may  be  qut^stione<l. 

Nerv^ous  disorders  have  be^n  reported  by  some  as  occurring  in 
workers  in  brass.  Hogben  reft^rs  also  t*j  gout  and  chronic  nephritis, 
diseases  which  strongly  suggest  lead-poisoning.  Paralysis,  tremor, 
and  locomotor  ataxia  (pseudo-tabes  t  due  to  lead?)  are  also  attributed 
by  him  to  brass,  In  some  of  their  work,  braziers  use  a  solder  which 
is  made  largely  of  lead.  Hoglien  does  not  gi\'e  lead  due  credit  for  all 
the  evil  of  wdiich  it  is  capable  in  bi-aas-working. 

The  ftrnftnent  for  poisoning  with  cropper-salts  and  copper-com- 
pounds must  l>e  both  preventive  and  curiitive. 

Prevention  must  l>e  obtained  with  proi>er  ventilation  and  avoidance 


*  Recently  ofHctftl  attention  bos  been  called  imce  more  in  Englnnd  to  tlie  coodi* 
lion  of  brass- foumlcra,  and  atcpa  urged  for  investigating  and  npinoving  the  cauaea  of 
tlieir  ill  health.     Arlitlge  says  that  the  trade  is  an  nnhealthy  one. 

f  There  can  be  little  doubt,  1  think,  as  t<i  the  identity  of  theae  Hymptoma  witli 
IhoBe  of  lead-poiHoninfr.  8ce  a  paper  by  the  autlmr  on  **  Pfieudo- Tabes  Due  to 
Lend,  "  Medirrd  News,  Philadelphia,  April,  1893. 
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of  the  dust  and  fumes.     In  mixing  copper  and  zinc  to  make  brasa^, 
fumes  atron^ly  impregnated  with  copper  and  with  oxide  of  sdnc  (i 
well  as  with  lead)  are  given  off,  and  to  avoid  these  the  workmen  cover' 
their  mouths  with  damp  clofchn  (Arlidge).     Many  of  the  snggesticins 
made  when  discussing  the  effects  of  the  other  poisons  will  hold  here. 
Ill  fact,  as  we   are  concerned  here,  partly  at  least,  with  lead  and 
arrteuic,  it  is  unnecessary  to  repeat. 

For  the  injurious  effects  of  copjier  and  its  alloys  upon  the  air- 
passages  and  upon  the  gasti'o-intestinal  tract,  we  have  no  si^ecific. 
80  long  as  the  causes  act  the  effects  will  ftillow.  Fur  the  leatl-colic 
and  other  saturnine  symptoms  the  tre^atment  recommended  when  dis-^ 
cussing  the  effects  of  lead  is  of  course  the  proj^er  one.  The  same 
may  he  saitl  of  arsenic. 

Thfi  statements  of  Pecholier  and  St  Pierre,  that  acetate  of  copper 
prevents  chlorosis,  and  that  those  working  in  this  sul>stance  do  not 
suffer  from  this  disease,  require  confirmation;  an<l  the  immunity 
from  cholera  of  workers  in  copper,  which  has  been  claimed  hy  Burg,* 
needs  further  inveetigatiou. 


Effects  op  Zino. 

Metallic  zinc  is  obtained  now  for  commercial  purposes  from  zinc- 
Idende  almost  exclusively.  It  has  been  obtained  in  times  past  from 
ores  containing  the  carbonate  and  oxide,  but  these  ores  have  become 
scarce,  t  Zinc-bk-mle  contains  a  sulidiide  of  the  metal,  aud  many 
impurities,  among  the  most  imix)rtant  of  which,  from  our  special 
standpoiflt,  are  lead  and  arsenic.  According  tn  most  authorities,  the 
Toastiug  «)f  ziucd>leude  may  l^ecomo  a  nuisance  to  tlie  neighliorhi>ml 
and  prejudicial  to  the  health  of  the  workmen  from  the  evolution  of 
dense  fumes  of  sulphurous  a^-id.  Furnaces  have  recently  l)een  con- 
structed, however,  iu  which  the  sulphurous  acid  is  conducted  into 
ehambers  in  which  it  is  condensed  for  future  use.  According  to  Ditt- 
mar,  lead  impregnates  tlie  zinc-vajwr  in  the  processes  of  metallurgy ♦ 
and  arsenic  is  almost  sure  to  l»e  present  in  metallic  zinc  made  from 
blende.  These  are  most  im[>ortant  factors  in  the  prtnluction  of  dis- 
Nut  a  Utile  confaaioo,  and  apparently  needless  controversy, 


^  Fcir  A  diaoiiiiion  of  UiU  subjcrl  sec  T^yct's  article  on  ^'Calvro  (Iljgi^no), 
"Dktlonnatrp  Encyclapiniuiuc  dai  Srirnoe«  M«kiicji]c§. " 

f  Vnrioufl  xint'><inr8  (ire  found  and  worked  in  New  Jersey,  which  State  in  osi>o^] 
dally  rich  In  thrm.     I  am  not  aware  of  any  eyatematic  siufly  of  the  cfTet-U  of  «ioC^ 
mining  and  anieliing  upon  health  having  been  nuKlc  in  that  Htate.     Ncitl»rr  do  1 
know  which  Taricty  of  zincorea  iu  moat  oonnnon  in  New  Jeraey.    The  statement 
la  tb«  text  Is  twatd  upon  rvporu  of  Europetn  obacTTerB. 
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have  arisen  about  the  effects  of  zinc,  just  as  in  tlie  eaae  of  copper, 
owing  to  the  fact  not  having  been  sufficiently  appreciated  that  some 
at  leafit  of  these  evil  effects  are  doubtlesB  due  to  the  leail  and  possibly 
to  the  arsenic  cont^iiiied  in  the  ore  or  in  the  uietaL 

Zinc,  as  already  said  in  the  section  on  copper,  is  one  of  the  con- 
stituentfl  of  brass.  It  is  therefore  needless  to  repeat  here  what  was 
said  there  about  the  state  of  health  of  Virass-workers,  From  tlie  evi- 
dence, I  think  that  neither  copper  nor  zinc  is  as  I'esponsible  for  the 
ill  health  of  urtisans  who  work  in  thera  as  are  the  lend  and  arsenic, 
the  former  of  which  is  stjuietimes  designedly,  the  latter  usually  un- 
avoidal)ly,  mixed  w^ith  them  in  iiiiikiug  brass.* 

I  think,  however,  that  it  may  bo  a  misbike  to  ignore  entirely  th© 
possible  evil  effects  of  coppt^r  a,nd  zinc.  In  the  j>rocess  for  making  the 
alloy,  zinc  is  added  to  the  molten  cop[)er,  and  fumes  of  the  oxide  of 
zinc  are  thrown  off.  Greeuhow  attributed  to  these  fumes  many  of  the 
ill  effects  seen  in  brass-workers.  They  undoubtedly  contain  arsenic 
in  some  instances.  It  must  l>e  difficult  to  estimate  accurately  the 
individual  effects  of  i>oisons  in  cases  in  which  possibly  four  of  them, 
as  copi)er,  zinc,  lead,  und  arsenic,  arc  acting  conjointly.  According 
to  Schlockow  (Deuiaehe  Medicinisvhe  IVochensehnft^  1879),  the  zino- 
workcrs  of  Silesia  suffer  with  a  long  train  of  symjjtoms,  amon^ 
which  it  is  not  difficult  to  recognize  the  possible  effects  of  the  fumes 
of  sulphurous  acid,  such  as  bronchial  and  gastric  disorders,  as  well 
aa  the  dyscrasia  of  lead  and  firsenic,  such  as  gastric  derangement, 
pallor  (apparently  imarrniiL?)  amblyojiiu.,  pfiins  in  the  legs  Mud  feet,  a 
sense  of  constriction  of  the  skin,  and  inability  to  walk  with  dosed 
eyes  (simuhLting  locomotor  ataxia — the  psftttht-faht'^  already  referred 
to) ;  also  tremor,  and  paralysis  in  the  uj^per  extremity.  Colic  and 
constipation  do  not  occur.  After  death  "chronic  inflammatory  de- 
[losits  are  found  in  the  anterior  and  lat*>ral  columns  of  the  spinal 
cord."  Arlidge,  who  quotes  the  above  symptoms  from  Schlockow, 
does  not  api>ear  to  recognize  the  possibility  of  the  evidence  of  somd 
lead  and  arsenical  poisoning  in  thera. 

Iron  is  protected  from  rusting  by  giving  to  it  a  coating  of  zinc — 
the  process  of  "galvanizing."  This  is  effected  by  dipping  the  iron, 
usually  in  thin  sheets,  in  a  molten  bath  of  zinc,  the  iron  having  first 
l»eeQ  cleaned  and  prepared  with  an  acid  wash.  The  object  of  galvan- 
izing is  to  protect  the  iron  mechanically  with  a  coating  of  zinc,  which 
undergoes  some  oxidation  by  a  true  galvanic  fjrocess.  In  the  opera- 
tions involved  the  workmen  are  affected  rather  by  the  acid  fumes  than 
by  the  zinc. 


*  See  Uie  section  on  ''The  Effects  of  Copi>er. 
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The  prepmiifm  of  biid  etfects  frt»m  ziuc  moBt  be  by  Tentilstion, 
just  as  was  recommended  in  the  section  on  copper. 


BfTfiCTTs  OF  Tm. 

Tin  18  found  in  **  tin-atone,"  an  oxide  of  the  metal,  and  im  a  sul- 
jjhidt?.  Thene  ores  are  Bomt^timcs  mingled ;  they  are  aasociated  often 
with  ure«  of  copiK*r,  lead,  und  Hraenic.  The  largest  depoeit  of  tin- 
ores  is  in  Cornwall,  Enj^land,  Tin  is  found  also  in  the  isknd  of 
Banca^  and  in  Bolivia  and  Pern, 

The  tin-mine8  of  Cornwall  are  very  deep,  and,  according  to  some 
reports,  are  worked  at  ii^rent  exjM^nse  lK)th  of  money  and  health.  One 
of  the  Cornish  luiiieH  ih  said  to  Ik?  281)  fathoms  deep  and  to  have  a 
temperature  at  the  botttmi  of  125^  F.  (Greenhow),  These  mines  are 
sometimes  very  wet.  The  miners  suffer  from  the  effects  of  bad  air, 
dampness  and  wet,  extreme  heat,  and  the  physical  exertion  of  climb- 
ing out  of  the  mines.  According  to  Bowhay  (quote*!  by  Arlidge}  the 
disguises  of  tin  and  copix;r  miners  are,  in  ortler  of  fre<|aency,  bronchi- 
tis, emphysema,  phthisis,  and  asthma.  These  mines  are  not  dusty, 
lieoause  they  are  so  wet.  The  miners  do  not  apjiear  to  suffer  with 
metallic  poisoning,  althr)ugh  the  ores  {^mid  which  they  work  are  often 
rich  in  arsenic  as  well  as  in  cni)i>er  and  tin. 

Lj  extracting  tin  from  the  ore  the  fumes  of  sulphurc>UA  and  arse- 
niouft  acids  are  given  off.  The  arsenions  acid  (white  arsenic)  is  con- 
ducted into  chambers  in  which  it  is  condensed  and  recovered  for  use. 
In  these  mettillurgical  proceijses  tlie  workmen  suffer  from  the  sulphur- 
ons  and  arsenical  fumes,  not  from  the  tin. 

Tin  itself,  in  its  ordinary  commercial  uses,  is  apparently  innocu- 
ous. 

Tlie  manufacture  of  tin-plate  is  an  extensive  and  imiKirtant  in- 
dustry, which  has  long  engaged  the  attention  of  hygienists.'  The 
term  **  tin-plate"  is  a  misnomer,  as  the  plate  Ls  really  iron  coated  with 
tin.  It  is  fnmi  this  plate  that  so  many  of  the  ordinary  *'tin"  cups, 
dishes,  and  utensils  for  kitchen  use  are  made.  Thin  platen  of  iron 
are  cleaned  in  au  acidulate*!  Ivith  and  dipx»ed  in  molten  tin;  l>y  this 
prix?es8  a  tliin  but  durabli^  coating  of  tin  is  given  to  them.  In  the 
criurse  oi  the  various  pr<^esses  of  this  industry  the  njen  are  ex[K)fled 
to  some  acid  fumes  and  to  great  heat  They  may  suffer  some  ill 
effecte  from  i\u*me  rather  than  from  the  tin  iteelf.  The  remedy  ia 
in  proper  yentilatioa. 


*An  earlf  |Mi|i«r,   "Bur  TAMiiDtflKfiient  dm  FktyrfqQet  de  P«r  BImc,  "  bj 
d'APKt^  Iftiiitht  Aafialc»d*H7gliiie,  vol  %xt\\L,  mx  p.  310. 
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Effects  of  CHEowmM. 

Cbromium  is  found  in  nature  as  an  oxide,  usually  associated  with 
an  oxide  of  iron,  forming  the  chrome  iron-stone.  In  prepttring 
oiirome  iron-Hk>n6  by  powdering  it,  a  dust  arises,  which  in  irrit/iling 
to  the  nose  and  air-ijaasages  (Hirt)*  Leiul  uLromate  is  a  l>eaiitiful 
iniuoral,  from  wliich  i-lironiium  was  fii-st  obtiiined.  Viirious  prepa- 
rations of  chromium  are  UHed  in  the  arts. 

Chromic  acid  and  the  bichromate  of  potassium  are  used  in  calico- 
Iirinting.  The  oliject  in  tc3 1 obtain  a  yellow  dye,  which  is  ju'complishe*! 
by  tirnt  imi>rt^gmiting  the  tissue  with  a  salt  of  lead,  the  t)xide  of  lead 
being  fixed  in  the  cotton  by  dipping  the  latter,  thus  impregnated, 
into  a  solutiou  of  milk  of  lime.  After  this  has  been  done  the  material 
is  immersed  in  a  solution  of  Ijichroniate  of  potassium,  the  resulting 
chromate  of  l&iid  giving  it  a  brilliant  yellow  color  (O'Neill). 

Chromate  of  load  is  the  brilliant  chrome-yeJhw  of  the  painter.  In 
grinding  and  manipukitiug  this  pigment  more  danger  arises  from  the 
lead  than  from  the  chromium. 

Chromic  acid  and  bichromate  of  potassium  are  uhchI  also  for  bleach- 
ing fatty  substimces,  as  tallow  and  palm  oil  The  bichromate  is  used 
also  in  the  printing  of  photographs.  A  very  common  us©  for  it  is  in 
galvanic  batteries . 

Another  pigment  is  chrome-green  (the  sescpii-oxide)  which  is 
employed  in  ghiss  and  porcelain  staining,  and  in  i»rinting  bank-notes. 
Chromate  of  potassium  also  enters  into  the  pink  color  used  for  earthen- 
ware (Butler). 

Dyers  use  the  bichromate  for  mordanting,  or  fixing,  colors. 
Other  compounds,  as  the  nitrate,  acetate,  sulphate,  etc.,  are  used  also 
in  calico-printing.  The  bichromate  is  used  also  for  mordanting  in 
wool-dyeing,  and  in  dyeing  silk  and  linen. 

In  chromium  works  much  danger  arises  from  the  grinding, 

Baer,  quoted  by  Ducatel,  refers  to  a  ease  of  fatal  poiKoning  in  a 
workman  who,  in  (Imwingoff  wdth  a  sij)hon  a  Sf>kttion  of  bicliromat^? 
of  fiotassium,  accidentally  swallowed  some  of  the  poison.  Although 
he  supiKJSed  that  he  had  spit  tlie  substance  out  of  his  numth,  grave 
symptoms,  as  burning  in  the  throat  and  vomiting  of  blood  and  mucu8» 
came  on,  and  he  died  in  five  hours. 

Duncan  many  years  ago  reported  the  cases  of  the  dyers  in  Glas- 
gow, who  suffered  with  poiaoning  by  preparations  of  chromium. 
They  had  ulcers  and  perforating  sores,  which  actually  ate  their  way 
through  the  hand  or  arm.     Such  extensive  ravages  have  not  been  i»- 
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ported  ill  late  jeara,  probably'  liec^iuse  gre^iter  euro  is  taken  to  avoid 
these  rysiilts, 

Ducatol  (Httltlmon'  Mnltctil  and  Sitrfjtrol  Joftrnnf^  Vol.  L,  p.  44), 
liowever,  in  iHltlj,  said  thai  similar  effi^cts  were  seen  in  Baltimore 
where  the  biohrumate  was  manufactnred  in  large  quantities.  Tain- 
ful  burrowing;  and  enxling  ulcei*8  were  produriMl  wherever  there  was 
a  break  in  the  skin,  but»  according  to  Ducatel,  not  elsewhere.  These 
ulcers  were  caused  by  vapors  as  well  as  by  dust* 

Deljieeh  and  Hilhiiret,*  in  a  most  elalxirnte  study  of  the  effectii  of 
rhromium  preparations  upon  the  health  of  the  workmen  eugtiged 
with  them,  found  the  most  ini[K>rt*iut  symptoms  to  be:  1.  Ulcer- 
ations of  the  hanJs,  feet,  and,  in  general,  any  imrt  «»f  the  skin, 
esfjecially  where  excoriateil  lx>forehand.  The  action  t>f  the  chromates 
is  thai  of  an  e«eharotic.  These  ulcers  show  themselves  naturally  by 
preference  on  the  hands  and  feet.  Violent  pain  is  caused  by  them. 
They  discharge  a  seropurulent  tluid,  and  fireseut  some  si»ecial  char- 
acteristic8«  which  are  described  in  detail  by  tlie  writers.  Dogs,  cat«» 
and  rats  Jibout  these  manufactories  suffer  with  similar  desb-uctive 
lesions.  Clouet  says  that  rats  suffer  complete  destruction  of  the  soft 
parts  of  their  paws,  which  causes  denudation  of  bone.  In  men  these 
ulcers  are  sometimes  tubercular  in  form.  Various  eruptions  may  occur 
also  alx>ut  the  genitalia.  2.  Perforation  of  the  cartilaginous  portion  of 
the  nasal  septum.  This  is  the  most  characteristic  lesion  of  chromium 
poisoning*  It  is  claimed  by  Hi  me,  in  fact,  that  a  chrotnium-worker 
can  be  known  by  his  n<»se.  Tliis  lesicm  is  t*^  chromium  what  necrosis 
of  the  jaw  is  to  phosphorus.  The  initiatory  symptoms  are  tickling 
or  irritation  f»f  the  interior  of  the  nose»  then  sneezing,  more  and  more 
frequent  and  more  difficult  to  control,  accompanied  with  a  copious 
discharge.  Epistaxis  soon  occurs  in  the  majority  of  cases.  A  sense 
of  tightness  in  tlie  nasal  fossie  is  felt  by  some,  but  pain  is  usually 
absent.  In  fact,  some  workmen  do  not  know  tliat  they  have  a  ijer- 
fomtion.  Purulent  coryza  sets  in  with  the  discharge  of  hanl,  brown 
cmsts.  The  olfactory  sense  is  usually  not  impaireil.  3.  Bronchitis 
and  asthmatic  attacks  occur  in  some  cases,  at*cording  to  certain  ol>- 
ser\'ers.  The  writers  here  quoted  do  not  think  that  they  are  general, 
but  that  they  were  due  in  the  cases  reported  t*  "  tl  caoaes*  not 

neoeesarily  associated  with  the  chromates.    4.  ( .  \  ecordei  caasa 

of  cephalalgia,  fi'equently  repeated,  with  slow  fever  and  progressive 
decline;  but  his  oliaen^ations  do  not  si^m  to  have  been  confirrae<l. 
5»  Ulcerations,   simulating   syphilitic    lesions^    of  the    tonsils    and 


*  **  Etude  du  Milieu  Industrie  dc  1*  FtbHcailoo  dii  Ctiroilistat  an  potat  de  file  d6 
THygit^ne.  **  Aooales  d'Hy^cl^no.  1869,  xsxi.  A  oonttntMlJoii  of  tbl<  rtudy  U  to 
be  fouad  in  Xbo  Awuilei  d'Hygidoe.  ItfiO,  xIt. 
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pharviis,  as  reported  by  Heathcote,  had  not  l>een  seen  by  Ddpech 
and  Hillairet.  Heatlicote's  observations,  bowever,  seem  to  be  trust- 
worthy. 

When  taken  internally  the  chrome  salts  act  as  violent  irritants. 
This  is  so  especially  of  the  bichromate  of  potassium,  which  promptly 
causes  gasti'o-inteHtinal  irritation,  with  vomiting  and  diarrha^a,  and, 
in  severe  cases,  coUaiJse  and  death.  Internal  poisoning  is  not  at  all 
common  in  the  industrial  use  of  chromium  preparations,  and  when 
it  occurs  is  usually  the  result  of  accident. 

Effeci^  of  Chlorine. 

Chlorine  is  a  heavy,  yellow  gaa,  of  a  peculiar  odor  and  having  a 
suffocating  effect.  It  is  readily  soluble  in  water.  It  has  remarkable 
bleaching  powei-s,  esiwcially  for  cotton,  linen,  bones,  ivory,  and 
glycerin.  It  is  used  for  bleaching  rags  for  making  pajx^r.  The 
most  stable  organic  coloring  principles  are  instantly  decomposed  and 
destroyed  by  this  agent  (Fownes).  The  chief  commercial  use  for 
chlorine  is  because  of  this  bleaching  quality. 

Chlorine  for  bleaching  is  used  in  the  form  of  the  well-known 
bleaching  powder,  chloride  of  lime.  This  bleaching  lujwder  is  made 
by  exposing  pure  slaked  lime  to  the  action  of  the  chlorine  until  no 
more  of  the  gas  can  be  absorbed.  Various  plans  have  been  adopteil 
for  the  production  of  chlorine  for  the  purjioses  of  this  manufacture. 
The  most  approved  method  consists  in  subjecting  the  oxide  of  man- 
ganese to  the  action  of  hydrochloric  acid,  the  results  Ijeing  chloride 
of  manganese,  water,  and  chlorine  gas. 

The  hydrochloric  acid  necessary  for  this  process  was  largely 
obtained  formerly  from  alkaU  works,  from  which  at  one  time  it  used 
to  be  allowed  to  escape,  to  the  damage  of  animal  and  vegetable  life  for 
long  diHtauces  around.  It  is  mad©  now  from  common  salt  and  sul- 
phuric acid  expressly  for  the  manufacture  of  bleaching  powder. 

In  the  prtjcesses  of  making  bleaching  powder  the  workmen  suffer 
severely  with  the  effects  of  i-hlorine  gas. 

In  brick -making,  when  common  salt  is  used  for  glazing,  chlorine 
escajjes  and  may  constitute  a  nuisance. 

The  symptoms  caused  by  chlorine  are  largely  in  the  throat  and 
I'eapiratory  passages,  upon  which  the  gas  acts  as  an  irritant.  The 
men  engaged  in  reraov-ing  the  bleaching  powder  after  it  has  been  made 
ai^  obliged  to  protet*t  their  eyes,  skin,  and  mouth,  and  to  work  very 
hard.  They  become  exhausted  from  the  labor  and  from  the  insufB- 
cient  supply  of  air  while  they  are  swathed  up  and  at  work  in  the  cham- 
bers, and  suffer  with  eruptions  and  inffammationof  the  skin,  inflamed 
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micrrs  of  bbomine,  and  iodine. 

bronchitis,  a8tbma,  and  destruction  of  the  teeth.     These  men 
lose  flesh  lind  color,  and,  it  i»  clainietl,  are  liable  to  phthiHis. 


Et^mn-H  OF  Bbomlve, 

Biomine  id  a  constituent  of  sea  \«^ater  (24  grains  to  the  gallon) 
and  of  some  valine  springs*  The  bromine  naed  for  commercial  pur- 
poses is  obtained  lajgely  from  the  latt^^r  sources.  Some  celebrated 
springs  of  this  kind  are  found  in  Germany  (near  Kreiizuach,  in  Prus- 
sia) ;  and,  in  this  country,  in  Pennsylvania  and  West  Virginia. 
According  to  one  writer,  bromine  is  ]irepared  directly  from  the  waters 
of  the  springs  in  these  American  Stiites,  so  much  as  125,000  pounds 
having  been  extracted  in  one  year.  Bromine  is  found  also  in 
Europe  in  deposits  with  certain  alkaline  salts.  It  is  then  prepared 
as  a  secondary  pnxluct. 

When  prepared  from  the  solution  (mother  liquor)  bromine  is  ex- 
tracte<l  by  the  reaction  of  sulphuric  acid  and  black  oxide  of  manganese 
u|>on  the  potassium  salt — a  ]>rocess  similar  to  the  one  for  extracting 
chlorine.  Bromine  is  liberated  as  a  red  vaiK>r,  and  is  conducted  into 
tulies  in  which  it  condenses  into  a  red  fluid.  In  this  process,  and 
especially  in  manipulating  the  fluid  afterward,  as  in  pouring  it  from 
one  vessel  into  another,  the  workmen  are  liable  to  suffer  from  ita 
fumes. 

The  chief  industrial  use  for  bromine  is  for  making  the  bromide 
salts  so  much  used  in  metlicine.  The  salts  themselves  do  not  caoso 
injury  to  the  workmen,  so  far  as  I  can  ascertain,  but  the  fumes  of  the 
bromine  are  exceedingly  irritating  and  poisonous. 

The  Ht/tnphms  caused  by  bromine  in  workmen  are  irritation  of 
the  respiratory  passages,  increased  flow  of  saliva  and  tears,  cough, 
malaise,  giddiness,  spasm  of  the  glottis,  and  asx»hyxia.  Bronchial 
asthma  occurs,  but  chronic  intoxication  is  unknown.  The  remetly  is 
atjueous  vapor.  Prevention  is  sought  by  the  use  of  cloths  or  cotton 
wool  to  protect  the  resjuratory  orgiujs.  Men  with  weak  lungs  or  men 
who  ilrink  intoxicating  liquors  ought  not  to  be  employed. 


Effetts  op  lODINl. 

Itxline  is  obtainetl  largely  from  tlie  ashes  of  sea-weeds,  in  the  tis- 
sues of  which  it  exists  in  abundance.  These  ashes,  or  kelp,  are 
mixcil  with  water  and  straine<h  The  solution  is  then  evainirated.  the 
common  Balt«,  as  chloride  and  carbonate  of  stKlium,  W*ing  removed 
as  they  crysbdlizc*.  The  mother  liquor,  strong  in  iotline,  is  then 
ireatcKl  with  oxide  of  manganese  and  sulphuric  fwid,  as  in  the  pro- 
06fls  for  Uie  extraction  of  chlorine  or  bromine,  and  the  resulting  fames 
Vol.  UL -25 
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of  iodine  are  received  and  condensed  in  appropriate  receptacles* 
Iodine  is  obtaineil  ali^o  from  Chili  aaltpefcre  by  a  similar  process. 

Iodine  is  used  in  the  nirinufactnre  of  tbeuniliLio  dyes;  also  largely 
for  the  production  of  iodide  of  potassium  and  iodoform,  which  are 
extensively  used  iu  medicine  and  surgery.  Some  of  the  iodides  are 
emphiyed  hIko  iu  photography.  The  iudustrial  use  of  the  iodides  is 
not  attended  with  evil  results. 

In  manufacturing  or  manipulating  iodine  care  must  l>e  observed. 
The  substance  otx^urs  in  dark  scide.s,  aud  is  readily  volatilized  at  ordi- 
nary temperatures.  It  cau.ses  symj)toma  simihir  to  those  already 
descnbed  as  duo  to  bromine  and  chlorine.  The  irritating  effects  are 
experienced  hirgely  upon  the  rewpiraiory  passages.  A  ft'w  nen'ous 
symptoms  are  oliaerved,  especially  headache.  Icxlino  is  a  local  irri- 
tant to  the  skin. 

Effects  of  Cyanogen  Compounds. 

It  is  but  seldom  that  these  exceedingly  active  poisons  exert  their 
power  iu  industrial  life.  It  is  said  that  cyanide  of  potassium  is  used 
in  photoji^*aphy,  and  the  old  story,  now  somewhat  threadbare,  may 
be  recalled  of  a  ivhotograjdjer  who  absorbed  some  of  tins  substance 
through  chaps  or  abrasions  on  his  hands  and  sufferetl  from  the  con- 
Htitutional  effects*  Huch  accidents  must  be  of  exceptional  occurrence. 
I  have  not  been  able  to  ol>tain  any  trace  of  such  mishajis  on  in'tuirj 
among  photographers. 

Fownes  is  authority  for  the  statement  that  cyanide  of  i><>ta.s8ii 
is  used  in  the  processes  for  gilding  and  electroplating. 

In  the  prcx^esses  for  manufacturing  and  manipulating  all  the  cyano- 
gen compounds,  especially  hydrocyanic  acid,  it  is  necessary  to  use 
precautions.  Anhydrous  imissic  acid  is  a  dangerous  substance  even 
to  smell  in  small  quantities. 

The  sfjtnpkmifi  of  iioisoning  by  prussic  acid  are  fainting,  uncon- 
sciousness, convulsive  nKuements,  paralysis,  a  peculiar  prolonged 
and  forced  expiration,  and  a  tendency  to  speedy  death. 

For  frcafrnffit  there  is  no  specific.  Wood  recommends  atropine 
hypoderiuatically  as  a  respiratory  Ktimulant.  Artificial  re«i)iration 
aod  even  the  injection  of  ammonia  into  the  veins  have  l)een  advised. 


Effects  of  Sulphuk  anti  Its  Oxides, 

Sulphur,  when  manipulated  in  large  ciuantities,  acts  as  a  local 
irritant  to  the  skin  and  eyes.  Workmen  who  grind  it  experience 
these  effects;  and  in  France,  according  to  Bonisson  (fjuob^d  by 
llichardson)  the  laborei-s  who  are  employed  to  dust  the  vines  with 
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sulphur  against  the  aidium  suffer  in  like  manner.  The  symptoms  are 
conjunctivitiB,  drvuess  and  desM^immatiou  of  the  skin^  loss  of  appe- 
tite, and  diarrhtttt. 

Of  far  tuort3  importance  than  sulphur  itself  are  its  two  oxides,  sul- 
phur dioxide,  SO^  or  sulphurous  acid  gas,  SO,H„  and  sulphuric 
acid,  80.H,. 

The  first  of  these,  sulpknr  dioxiik^  is  met  with  very  extensively  in 
industrial  pursuits.  It  is  a  product  of  the  burning  of  sulphur  In 
atmospheric  air.  Cousecjuently,  as  already  shown*  it  is  evolvetl  in 
siiirltiug  various  ores  in  which  sulphides  of  the  metals  occur.  Cin- 
nahar,  or  the  sulphide  of  mercury,  is  one  of  these.  In  the  Spanish 
roiiii's,  iiH  was  seen  alcove,  sulphurous  acid  is  evolved  in  great  cjuanti- 
tic'H,  and  is  a  source  of  injury  to  animal  and  vegetahle  life.  Copj>er 
pyrites  is  a  sulphur-ore  from  which  copper  is  extracted.  Sulpliurous 
oxide,  as  aheady  said,  is  a  product  of  the  oxidation  of  the  sulphur 
in  this  ore  in  smelting.  Lt»ad  is  extracted  from  galena,  which  is  a 
sulphide  of  the  metal,  and  in  smelting  this  sulphurous  oxide  ia 
thrown  off. 

It  is  (luite  impossible  to  notice  here  in  detail  all  the  industrial 
processes  in  which  sulphurous  oxide  is  eliminated.  It  is  formed  noi 
only  in  the  burning  of  sulphur  but  also  in  some  processes  directly 
from  sulphuric  acid,  the  latter  yielding  up  a  jiortion  of  ite  oxygen^ 
and  sulf)hurous  oxide  being  set  free  as  a  conse(|uenc«.  Hence,  in 
chemical  works  in  which  sulphuric  acid  is  extensively  used,  the 
fumes  of  sulphurous  oxide  an*  not  uncommon. 

Sulphurous  oxide  (or  possibly  the  sulphurous  acid  which  is  SO^ 
plus  H,0)  is  a  strong  bleacher,  and  is  used  for  bleaching  straw  in 
the  manufacture  of  straw  hats  and  bonnets.  It  is  used  for  bleaching 
otlier  materials  also. 

It  is  met  with  also  in  the  manufacture  of  sulphuric  acid,  alum,  and 
gbuss;  in  projiaring  catgut;  in  **  tinning"  sheet  iron  (see  sections  on 
'*Tin"  and  *Zinc**);  in  prejmring  hops  (Hime).  The  makers  of  the 
olil-fashioned  sulphur  matches  are  exposed  to  it.  Bamamni  has  a 
i*eference  to  matches  of  this  kind,  in  use  in  his  day,  and  speaks  of  iho 
irritating  elTects  of  the  fumes  of  sulphur  on  tlie  respiratory  passages. 
Hul]»hurous  oxide  is  much  used  now  as  a  disinfectant.  It  is  produced 
by  Vmming  sulphur  in  alcohol,  the  nxim  t4i  l»e  disinfected  being 
tightly  cIoschI.  Accidents  or  incouTenience  from  this  use  «>f  it  are  not 
common.  It  acts  as  an  irritant  to  the  lungs  of  those  temporarily 
exposed  lo  it 

Brick-makers  are  exposed  to  a  combination  of  sulplmrous  oxide, 
carlH>nic  oxide,  carlxmic  ftci<l»  carlmretted  hydrogen,  and,  in  glasaiig^ 
bricks,  to  chlorine  and  to  lead. 
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In  the  case  of  a  laborer  Id  a  brick-yard  I  recently  saw  gastric 
svmptoma  that  eoiikl  be  referred  only  to  liis  work.  He  was  a  maiit 
aged  thirty -seven,  wLoee  wfirk  exposed  him  to  the  fumes  from  the 
brick-kiln.  He  had  conntant  vomitiDj^,  with  pain  in  the  epigastric 
region,  antl  had  lost  liesh  rapidly.  There  wan  pain  with  a  sense  of 
fulness  also  in  the  lower  abdomen.  He  had  complete  anorexia,  and 
a  constant  eructation  of  gas.  The  bowels  were  regular,  and  the  urine 
normal.  He  was  admitted  into  the  Methodist  Hospital,  where  under 
api>ropri{ite  treatment  he  rapidly  recovered. 

This  case  seemed  to  con'oborate  the  statement  of  Hirt  that  sul- 
phurous oxide  is  more  of  an  irritant  to  tlie  stomach  than  to  tlie 
lungs. 

Sulphurous  oxide  is  an  irritant  to  the  gastro-inti^stinal  tract  and 
to  the  respiratory  passages ;  and  it  exerts  a  poisonous  action  upon 
the  neiTous  system  and  ui>on  the  blood,  Hirt  claims  that  it  depresses 
the  vagus  nerve  and  the  respiratory  centre.  In  auimala  it  causes 
depression,  convulsions,  and  death  (Hime). 

The  preveuticm  of  evil  effects  is  l>e8t  secured  by  proper  ventila- 
tion. According  to  Hime  absorbent  media,  as  water,  milk  of  lime, 
mebillic  oxides,  as  copper  and  iron,  and  sawdust;  and  oxidizing 
media,  as  lead  dioxide  and  manganese  dioxide,  are  important  means 
for  prevention. 

Stdphrmc  acid,  except  for  itn  highly  corrosive  local  action  when 
brought  in  contact  with  animal  tissues,  is  not  a  8i>ecially  dangerous 
substance  in  industrial  life.  It  is  made  from  sulphurous  oxide 
(sulphur  dioxide),  which  is  obttiined  by  roasting  iron  pyrites,  or 
copper-ore,  or  zinc-blende  (all  sulphur-ores).  Tlie  sulphurous  oxide 
is  conducted  into  chambers,  made  of  lead,  in  which  it  is  brought  iu 
contact  with  nitric-acid  vapor  and  water.  The  nitric  acid  gives  up  a 
portirm  of  its  oxygen  to  thesuliduirous  oxide,  forming  suljihuric  acid. 
lu  this  i»rocess,  which  is  wirried  on  extensively,  the  chief  inconveni- 
enee  is  from  the  sulphurous  oxide  or  acid,  rather  than  from  the  sul- 
phuric acid;  and  this  risk  is  met  with  largely  during  the  process  of 
cleaning  out  the  chambers,  during  which  the  workmen  are  exposed  to 
BOlphurous  acid  and  to  some  sulphate  of  lead.  With  the  precau- 
tions, usually  observed,  of  having  the  funmces  well  closed  during 
the  distillation,  and  the  chaml>ers  well  opened  and  ventilated  Wfore 
cleaning,  but  little  inconvenience  is  said  to  be  experienced  by  the 
workmen.  WTiatever  inconvenience  is  felt  can  be  oli^iated  by  care 
in  these  respects.  The  arsenic  contained  in  some  of  these  ores  is 
given  off  as  arsenious  acid,  and  is  seimrated  subsequently  from  the 
sulphuric  acid,  usually  by  converting  it  into  a  chloride.  It  does 
nut  api>uar  to  do  injury  to  health  in  any  of  these  processes. 
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Effects  of  the  Oxides  of  Carbon. 


There  are  two  compoiiDds  of  oxygen  and  carbon,  viz.,  carl 
monoxide  and  carbon  dioxide. 

Carbon  monoxide,  CO,  is  a  colorless,  inlorless,  and  tjusteliss  gas, 
wliicb  is  produced  by  the  combustion  of  c^rlxin  in  an  iiiiiHirfect  quan- 
tity of  oxygen.  It  is  one  of  the  products  of  the  combustion  of  coal, 
and  bums  with  a  pale  blue  flame  which  is  so  characteriKti*'  of  a  hai 
ctjul  tire.  It  is  also  proiluced  in  the  burning  of  Illuminating  gas;  in^ 
smelting  iron-ores  (especially  fmm  the  smouldering  ashes  of  the 
samel ;  in  burning  limestone  for  the  purpose  of  making  lime,  and  in 
numerous  other  instances  in  which  charcoal  or  coal  is  burned.  It  is 
the  deadly  gas  of  the  charcoal  brazier,  which  is  employed  not  unfre- 
queutly  in  France  by  the  suicide.  Carbon  monoxide  is  also  one  ol 
the  products  of  the  explosion  of  guupowiler,  and  its  injurious  effeci 
may  be  oliserved  in  conlineil  places,  as  mines,  etc. 

When  carbon  monoxide  bums  it  produces  carbon  dioxide  (car- 
b<mic  acid);  [)racticfdly  in  fact  tht^  twd  gases  are  associated  in  all  in- 
stances in  which  they  are  met  with  in  industrial  life. 

Many  years  ago  the  combustible  coal  gases,  of  which  carljon 
monoxide  is  one,  began  to  l>e  useii  for  fuel  insteail  of  the  crude  coal 
and  charcoah  Guerard  ("De  L'Emphn  Industriel  de  TOxyde  d© 
Carbone,*'  etc.,  Atmnhn  iF Hytji^ne,  1843,  XXX..  48)  discussed  tho 
hvgienic  aspects  of  this  new  industrial  use  of  carbon  monoxide,  and 
calle<l  attention  to  some  of  its  possible  dangers.  Already  in  his  time 
accidents  had  commenced  to  occur  to  the  workmen  from  inspiring 
the  gas.  Guerard  also  relates  the  case  of  an  aeronaut  wlio,  while 
making  an  ascent,  was  overcome  by  the  carlxm  monoxide,  with  which 
and  with  pure  hydrogen  his  balloon  was  charged.  He  was  resusci- 
tated after  his  ballocm  ha<l  doscend«Hl  to  earth. 

Carl>on  monoxide  is  an  active  i)oison  to  animal  life.  Air  charged 
with  f<mr  to  five  |>er  cent,  of  it  may  l>e  rapidly  fatal  to  small  birda 
and  animals.  Even  a  prc»x)ortion  so  low  as  one  jier  cent,  continu- 
ously respired,  may  be  most  injurious.  Ten  per  cent,  is  fatal  to  any 
form  of  animal  life.  In  lliis  re.si>ect  it  is  in  markeil  contrast  ^ith 
carbonic  acid,  which  can  l»e  res|>ired  in  much  stronger  percentage 
(twenty -fi%'o  to  thirty).  When  the  twi»  gasi\H  are  combined  they  seem 
\o  increase  the  toxicity  of  eaih  other,  and  can  do  injury  in  propor- 
tions in  which  singly  they  would  Ik^  mucrli  less  harmful. 

Carlion  monoxida  i«  a  narcotic,  not  an  irritant,  p^^ison.  Ita  action 
iieemfl  to  b©  roost  market!  on  the  nervous  system  and  on  the  blood. 
It  causea  aapbyxia  by  ita  action  apparently  upon  the  rosjiiratory  cen- 
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trea  and  niK>ii  tlie  bloml  direct*  Persons  who  lie  down  in  its  fumes, 
as  fcramija  who  fall  aslee}*  in  the  warmth  of  lime-kilns,  and  suicides 
who  deliberately  lock  themselves  in  rooms  with  burning  charcoal, 
ffill  into  a  deep  Hleej>,  which  passeB  into  coma  and  eudn  in  deatli. 
The  lungs  are  puHsively  conj^esteJ.  The  giistroint/OHtiijal  tnlye  is  ap- 
parently not  affected.  In  the  autopsies  descrilMnl  by  Guerard  the 
apiiearauces  juKt  mentioned  were  noted.  The  blood  is  said  it)  Ije  of 
a  bright  cherry  red  in  poisoning  by  tliis  gas  and  to  show  some 
characteristic  changes  in  its  spectrum.  One  of  Gucrard's  cases  lin- 
gered iu  a  comatose  state  for  thirty-six  houi*s  after  being  removed 
from  the  influence  of  the  poison  and  then  died. 

Among  early  symptoms  from  small  doses  are  giddiness,  hejid- 
ache,  hypera?athesia,  nausea^  and  vomiting.  In  advancetl  stages  of 
poisoning,  convulsions  may  occur;  also  slowing  of  the  pnlse  and 
re8|>i  ration. 

Carbon  monoxide,  being  impercejitible  to  the  senses,  since  it  is 
colorless,  bisteless,  and  odorless,  is  an  exceedingly  insidious  poison. 
Many  insbmces  are  on  record  of  persons  being  tjvercome  by  it  in 
totally  uuexpei-ted  ways.  It  is  one  of  the  constituents  of  *"  water- 
gas'*  (which  is  made  by  the  aetinn  of  steam  on  burning  charcoal)  and 
h^is  thus  gained  access  to  dwelling  houses  Avith  fatal  results.  In  its 
industrial  uses  its  dangers,  as  alrea<ly  pointed  out,  are  mostly  from 
processes  in  which  it  is  liberated  by  the  slow  and  imperfect  combus- 
tion of  coal  or  charcoal. 

The  trentmetif  consist  in  removal,  of  course,  from  the  preaenoe  of 
the  finison;  artificial  respiration;  the  respiration  of  oxygen,  and 
sustiiining  remedies.  It  would  seem  that  strychnine  hypoilermati- 
cally  wcmld  be  a  conveni*^nt  and  efficient  remedy. 

Carbou  dioxide  or  carbonic  acid,  CO^,  is  also  a  product  of  the 
combustion  of  carlmn  in  oxygen  or  in  atmospheric  air.  It  may  be 
produced  also  by  the  action  of  an  acid  upon  an  alkaline  carbonate. 
It  is  by  the  first  method,  however,  that  it  is  usually  met  with  in  in- 
dustrial life,  and  by  which  it  exerts  its  poisonous  effects.  Hence  it 
is  commonly  produced  iu  the  same  circumstances  as  the  monoxide; 
in  fact,  as  already  said,  the  tv,'o  usually  are  mixed.  It  is  prfnluced 
also  by  the  decomposition  of  animal  and  vegetidUe  matters,  and  is 
met  with  in  volcanic  districts,  and  in  the  fatal  "  after-damp"  of  coal 
mines  (Fownes).  It  is  a  colorless  gas,  with  a  slight  biste  and  otlor. 
It  will  not  support  comlmstion,  and  even  in  a  twenty -five-per-cent, 
mixture  with  atmospheric  air  will  extinguish  a  lighted  taper. 

Carbon  ilioxide  is  jioisonous  to  animal  life,  but  not  quite  so  actively 
so  as  the  monoxide.  In  overcrowding,  l>eing  on<*  of  the  pnnlucts  of 
respiration,  it  may  cause  deleterious  effects.     Being  often  mingled 
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with  the  monoxide  it  acts  under  similar  circumstanoes,  aa  about  fur- 
naces, limti^kilus,  etc.  lu  excavating  the  ground  in  some  loealitieB  it 
is  met  with  in  injurious  quantitiei^,  as  when  digging  weUs,  cisterns, 
or  even,  it  is  said,  graves. 

According  to  Hime,  who  presents  parallel  lists  of  the  symptoms 
caused  by  these  two  gaj^ea,  carbon  dioxiilf  prtnlnres  dyspua'a,  mus- 
cular debility,  and  deep  ooma;  and  the  heart  and  lungs  are  filled  with 
dark  blood  in  contrast  with  the  bright  red  bhuxl  found  in  the  monox- 
ide poisoning.  His  statement,  however,  that  the  monoxide  does  not 
as  a  rule  cause  coma  is  not  in  accord  with  general  oliservation.  It 
is  Ideally  difficult  to  separate  the  effects  of  the  two  poisons.  In  the 
exi>eriments  of  Lc^blane  u|>on  animals  carlionic  acid  in  a  thirty -imt- 
cent.  mixture  with  air  did  not  cause  serious  symptoms,  and  the  ani- 
mals rapidly  recovered  after  being  restored  to  the  atmosphere  (quoted 
by  Guerard.  op,  cit.).  They  weix?  not  exjiosed,  however,  for  a  long 
time.  The  length  of  time  of  exposure  is  of  course  an  impoi-tant  ele- 
ment in  determining  serious  results.  Even  a  weak  solution  of  the 
gas,  if  it  continues  to  act  for  a  long  i»eriod,  may  cause  grave  conse- 
quences. 

The  treatment  is  pnutically  the  same  as  for  poisoning  by  car- 
bon mon<»xide.  Transfusion  <if  blood  or  the  intravenous  iujectitm 
of  a  saline  solution  has  been  suggested. 

Effects  of  Bistlphide  of  Carbon. 


Bisulphide  of  carlion,  when  pure,  is  a  colorless  fluid,  having  a 
sweet  ethereal  tiiste  and  smell.  It  is  usually  mixed  with  sulphur 
comiiounds  which  give  it  an  offensive  odor.  Its  chemical  formula 
is  CHj.  It  is  readily  volatile,  highly  inflammable,  and  exi»losive. 
It  dissolves  caoutchouc,  and  therefore  is  used  in  the  India-rubber 
iu4luHtry.  It  acts  jus  a  solvent  also  for  sul[)hur,  phosphonis,  cam- 
phor, iodine,  oils,  and  other  sulwtances,  and  therefore  is  much  em- 
ployeil  in  the  arts.  Its  vafwr  produces  some  rather  characteristic 
nervous  and  gsjstric!  disonlers. 

Bisul[>hide  of  carlxin  is  prepared  by  adding  sul]>hur  U)  carbon 
which  has  been  raise<l  to  a  red  heat  The  sulphur  melts  and  fonns 
a  vapor  whicli  combines  wnth  the  carbon,  forming  an  excoedinglj 
volatile  compound,  which  is  condensed  in  a  vessel  containing  ice 
^Fownes).  In  the  process  of  making  tliis  substance  the  workmen, 
according  t*j  (lallanl,  are  noiexiKised  to  the  fumee,  and  consequently 
do  not  suffer  with  iwisoning. 

Caoutchouc  is  a  n\sinotis  sufaatance  held  in  emulsion  in  the  milky 
juice  of  varioua  tropical  trees  (tko  cttphwlfiat^r,  mot^acto'f  etc.),  the 
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most  valuable  of  which  grow  in  South  America.     It  is  modified,  and 

roudered  fit  for  its  vast  mimber  of  commercial  uses,  by  being  ci>m- 
bined  with  sulphur— a  process  dincoverpil  by  the  American  inventor, 
Goodyear.  This  j>rocR8H  i.s  called  vulciiuiziitiou.  In  order  to  effect 
this  combination,  caoutchouc  is  disHolved  in  bisulphide  of  carbon 
to  which  has  been  adtk-d  a  Buiall  fjuaiitity  of  chloride  of  Bulphur. 
According  to  early  French  obnervers  (,Dt*lpech,  Gallard)  who  reported 
the  first  cases  of  poisoning  by  this  substance,  the  mixture  conniHts 
of  bisulpliido  of  carlvon  L,tHX>  parts,  and  chloride  of  suljihur  2  to  10 
parts.  In  this  mixture  the  caoutchouc  is  dissolved  by  the  bisulphide 
an<l  incorporated  with  the  sulphur,  which  is  given  uj)  by  the  chloride 
of  sulphur;  and  thus  vulcanization  is  effected.  The  prm^ess  for  vul- 
canization has  probably  changed  in  some  ways  with  time,  but  the 
above  is  t!ie  essential  action  in  it.  It  is  not  necessary  for  our  pur- 
poses here  to  attempt  to  follow  all  the  technical  minutia>. 

In  the  process  of  manufacturing  articlen  fi'<>iu  this  vulcanized  niV> 
ber,  or  of  coating  textile  fabrics  with  a  layer  of  it  (as  in  making 
niiickintoshes,  gun*  shoes,  et<*.)  the  fumes  of  the  bisulphide  of  carbon 
are  liberated  and  sometimes  affect  the  workmen. 

This  substance,  accorfling  to  Del]>ech,  has  been  used  also  for 
extracting  the  oil  from  wool ;  for  the  extraction  of  paraffin  by  distil- 
lation from  boghead,  a  bituminous  substance,  and  from  coal-tar;  for 
the  extraction  of  various  oleaginous  substances  in  the  arts;  and  for 
extracting  bitumen  and  sulphur  from  the  roiiks  in  which  they  are 
sometimes  found  native.  In  fact,  as  said  already,  sulphide  of  car- 
bon, because  of  its  i^roj^erty  as  a  solvent  of  numerous  substances  Ijo- 
siiles  caoutchouc,  as  sulphur,  i>hort]>horus,  camphor,  etc.,  may  be  used 
in  numerous  ways,  many  of  which  it  is  hardly  possible  even  to  men- 
tion here  by  name. 

Its  chief  use  is  in  the  India-rubber  inilustry.  When  Delpech 
first  wrote  on  its  poisoning  effects  it  was  used  extensively  in  Paris 
for  the  nianufacture  of  toy  balloons.*  These  were  made  in  enormcuis 
numliers  for  export.  They  were  made  each  of  two  leaves  of  caout- 
chouc j:>erfectly  adjusted  at  the  edges,  which  were  fastened  together 
when  fi-eshly  cut  by  repeated  small  blows  with  a  wooden  mallet  on 
an  anvil.  The  vulcaniziition  was  effected  by  immersing  them  in  a 
solution  of  bisulphide  of  carbon  and  chloride  of  8ul|>hur.  as  above 
stated.  Tlie  subsefpient  processes  for  drying,  inflating  with  hydnv 
geut  and  varnishing  were  comparatively  simple.    In  the  various  ataigea^ 


•  Delpech  says  nlso  that  llic  nianufacture  of  rubber  cchkIoids  employed  nijia] 
men.  anil  timt  this  industry,  like  that  of  the  balloons,  was  respoogible  for 
cuses  of  poisoning  with  tlii<  in§ulpliidc  of  CArboii.     tie  nuively   adds  that 
Artlcie«  wt-re  made  specially  ftir  exportation. 
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of  this  manufacture  the  fumes  of  tbe  bisalpliide  of  carbon  became 
di88eiiiiiiat(*il  through  the  air  and  were  inhaled  by  the  workmen. 

The  tifpNjtUons  of  poisoning  by  the  bisulphide  of  carbon  are  divided 
by  DeliDech  (**Meuioire  sur  len  accidents  que  developi)e  chez  les 
ouvriers  en  C4iontchoue  Finhaktion  du  sulfure  du  carlione,  on  va- 
pour."  Paris,  185i\;  also  **  Industrie  du  caoutchouc  sonfRe,'*^  AnnnleM 
iV Hygihti,,  18G3),  who  lirat  descrilied  tJiem,  into  two  stages:  first,  ex- 
citement; second,  collapse.  In  this  respect  this  fwiisoning  is  similar 
to  intfixication  with  ether  or  with  alcohol,  a  reaenjblance  noted  by 
the  early  obserwrM.  These  stages  were  alno  noted  in  ex|»eriments  on 
animals ;  thiL**  Cloez  (Gazette  ties  HSpiiaux,  1806,  p.  358)  cjbsen*ed  thera 
in  the  rat  ancl  niblrit.  A  rat,  exi>o8ed  to  the  fumes  from  a  spon^^e 
soidied  in  binulphide  of  carbon,  soon  liecame  excitetl  and  sought  to 
avoid  the  odor;  then  his  movements  were  slowed  and  he  had  some 
convulsive  shocks ;  then  he  fell  upon  his  side^  his  respirations  dim- 
ininhiuK  little  by  little  until  death  cxxnirred,  in  about  fmir  minutes 
from  the  )>eginuiug  of  the  exiM^ure.  This  ol>server  records  the  curi- 
ous fact  that  in  both  the  rat  and  the  rabbit  tlie  riglit  auricle  of  tlm 
heai*t  continued  to  contract  for  some  houi*s  after  the  death  of  the 
animal,  and  even,  in  tbe  case  of  the  rabbit,  after  removal  of  the  organ 
from  the  iMxly. 

The  first,  or  stage  of  excitement,  may  begin  brusquely;  it  is 
marked  by  headache,  which  the  workman  attributes  to  the  oflFensive 
odor.  This  headache  is  sometimes  excessive.  It  may  l>e  general  or 
localized,  sometimes  taking  tbe  character  of  a  trifacial  neuralgia. 
Then  ct»nfusion  of  vision,  vertigo,  find  even,  in  some  cases,  epilepti- 
form attacks  su{>erveue.  A  staggering  or  hesitating  gait  is  displayed ; 
and  muscular  pains  and  formication  are  experienced,  Fretpiently 
the  seiLsibility  of  the  skin  is  exalted  (Gallard).  The  intelligence  is 
excited;  tbe  patient  is  hxpiacious;  sometimes  he  sings,  or  he  may 
weep.  He  is  eivsily  irritated,  and  commits  acts  nf  resentment  or  vit*- 
h>nee  on  slight  jtrovrn^ation.  He  is  iusomuious  and  restless,  or  if  he 
sleeps  he  is  troubled  with  dreams,  nightmares,  or  even  a  delirium. 
A  true  maniacal  paroxysm  may  occur:  and  an  instance  of  suicide  is 
recorded.  The  sjiecial  senses  are  affected  in  chiiracteristic  ways.^ 
The  tasif*  is  liypersensitive,  the  apf)etite  exalte<l;  tlie  sense  <»f  smell 
is  oliecui'ei!  by  a  constant  subjective  odor  of  the  sulphide  (if  carlxin; 
the  sight  is  olmcnred  or  diminisluMl—the  statf*  known  as  amblyopia. 
French  observers  say  that  the  genital  appetite  and  fnnction  ard' 
exalteil,  esiiecially  in  the  male.  Women  suffer  with  metrorrhi 
and  even  abort. 

The  second,  or  stage  of  de|>re6sion,  is  marked  by  a  profound 
weakness,  and  by  a  feebleness  of  intelligence.      The  patient  is  de-j 
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pressed,  sad»  find  indifferent  to  all  tMngs.  His  memory  is  enfee- 
bled; be  finds  it  difficult  to  express  liis  thoii^hte,  he  cannot  iind 
words  wliicli  he  seems  to  seek.  Headache  coutinues.  But  sensibil- 
ity shows  a  marked  change;  instead  of  hjperaisthasia  there  is  now 
a  marked  aniesthesia  and  analgesia.  The  special  senses  are  more 
invnlved ;  aiuaur4>seH  and  di^afness  are  present.  The  genital  excite- 
ment gives  place  to  indifference  and  even  to  impotence.  Atrophy  of 
the  testicles  even  has  been  reported ;  and  in  jxdolescence  the  dovelojv 
nient  of  the  ^laiid  may  be  retai'ded*  In  women  sterility  is  com- 
jdete  (?),  and  if  by  chance  they  are  pregnant  tliey  ahnrt.  Their 
breasts  atropliy  and  become  painfill  (Gallard). 

It  is  significjLut  (hat  i^aralysis,  esiiecially  a  left  hemiplegia,  aviw 
fret|!iently  noted  in  the  early  cases.  This  will  be  referred  to  again 
in  discussing  tlje  hysterical  characters  of  some  of  these  symptoms. 

The  symptonis^  as  above  described,  do  not  by  any  means  always 
observe  strictly  the  order  and  arrangement  noted.  Atypical  caseis 
occur  not  infretiuently. 

*Thi>  tlitttjDitHliitif  poisoning  with  the  bisulphide  of  carbon  is  usually 
not  ditlicult.  The  history  of  exposure  is  all  sufficient  in  most  cases 
to  determine  the  cause  of  the  symptoms.  There  are  some  si>ecial 
difficnUics,  however,  that  may  occur.  In  acute,  isolated  cases»  for 
instance,  especially  in  those  in  which  the  poison  has  been  taken  with 
suicidal  intent,  there  may  l>e  some  difficulty*  Douglass  (Mcduyd 
Times  and  (jazetfe,  1H78,  II,,  350)  records  a  case  of  attempte*!  suicide 
in  which  the  i»atient,  when  admitteil  to  hospital,  was  uarcotizi^d^  with 
pale  face,  blue  lips,  clammy  sweat,  frothy  mucus,  diminished  con- 
junctival sensiljility,  dihitetl  pupils  insensible  to  light,  and  sti^rtorous 
lireathiug.  Thti  man  coold  be  roused  by  repeated  urging.  He  vom- 
ited freely.  The  matters  vomited,  as  well  as  the  urine  and  fieces 
in  these  cases,  have  a  ntrong  smell  of  the  i>oiHon.  This  cKh>r  of  bi- 
8uli»hide  of  carbon  appears  to  l)e  one  of  the  best  distinguishing 
points.  Chronic  cases  occur  in  those  persons  only  who  are  long  ex- 
posed to  the  fumes,  therefore  probably  without  exception  in  workmen 
only.  It  cannot  then  be  a  matter  of  difficulty,  as  a  rule,  to  recog- 
nize these  cases,  which  are  now  so  thoroughly  descriWd  and  so  well 
known.  Tlierefore  it  dr>e9  not  seem  necessary  to  attempt  to  differ- 
entiat4^t  thin  chronic  poiKitning  fnun  such  dise.iises  as  mania,  general 
paresis,  and  chronic  alcoholinm,  as  some  have  done. 

Toxtr  H listeria, — It  remains  t<i  say  a  word  about  the  diivgnosis 
of  toxic  hy8ti:*ria,  not  only  in  Ciises  of  i»oisoning  by  the  bisul^ihide  of 
carbon,  but  in  those  caused  by  other  toxic  substances,  as  lejwl  and 
mercury  especially.  The  recogintion  of  this  complication  is  often 
of  the  first  imijortance  both  for  an  estimate  of  the  gravity  of  the  case 
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aud  for  proper  treatment.  It  is  a  subject  upon  which  we  owe  m< 
light  to  the  studies  of  Freneli  scientista.  Briquet  was  among  the  first 
to  note  the  cwoiirrence  of  hyHtericul  Btt^niatii  in  lead-workers.  Among 
seven  cases  that  he  re|»orted  of  hysteria  iu  meu,  four  were  in  workers 
in  lead.  He  himself  was  struck  with  this  coincidence.  I^ater  ob- 
ser\*er8  noted  the  same  comj>lication  and  made  futile  attemi^ts  Ui 
exphiin  it  away.  The  symptom  most  frequenth-  observed  by  them 
was  saturnine  ana>sthe8ia.  In  1H78  Landolt  and  Oulmont  recordetl 
such  a  case,  in  which  the  aniesthesia  could  be  transfeiTed  with  a 
magnet.  Sc»on  other  authors*  i-ecorded  simikir  eases,  in  which  sat- 
amine  aiifeethesia  was  not  only  transferable  but  had  even  W^n  eureil 
with  a  magnet.  Its  hysterical  nature  was  thus  clearly  indicated. 
Ill  lHsr>  Charcot*  iu  a  masterly  criticism,  demonstrated  the  hysterical 
character  of  this  and  some  other  ey  mptoms.  Debove  suggested  the 
term  "toxic  hysteria"  for  the  hysterical  stigmata  that  are  excited  by 
lead  and  other  forms  t)f  intoxication,  and  which  oft<'n  do  so  much  Ui 
confuse  diagnosis.  As  Charcot  insisted*  however,  this  does  not  differ 
fr<»m  common  or  "vulgar'  hysteria;  it  is  simply  the  latter,  whic] 
has  for  its  exciting  cause  an  exposure  to  some  i)oison.  It  is  most 
common  among  artisans.  As  explaineil  by  LetuUe,  the  poisoning 
does  nothing  more  than  prepare  the  soil  for  the  develo|)ment  of  the 
neur^jsis  in  persons  predisposed.  Guinon  places  lead  in  the  fmut 
rank  of  these  exciting  cAuses  of  hysteria;  but  among  others  are  al 
mercury,  alcohol,  tolmcco,  and  bisulphide  of  carbon.  Alc*>hi»l  is  of 
imjiortance  because  it  is  a  eomplicatiDg  cause,  as  already  shown,  in 
many  instances  of  industrial  disease.  It  may  not  only  aggravate  the 
organic  effects  of  such  [kusous  as  lead»  mercury,  and  bisulphide  of 
carl)on,  but  it  may  greatly  augment  their  hysterogenous  powers. 
Marie  (Societe  Medicale  des  Hopitaux^,  9  Nov.»  1888)  has  discussed 
the  hysterogenous  quality  of  bisulphide  of  carbon.  An  attentive  study 
of  the  symptoms  and  cases  deseril»ed  in  such  minutiie  by  Delpech  and 
Gallard  cannot  fail  to  reveal  an  hysterical  element  running  through 
some  of  them.  This  is  seen  es|iecially  in  such  symptoms  as  cutane- 
ous, mucous,  and  conjunctival  aua^stheaia,  amldyopia  and  aUerationn 
in  the  form-fields,  and  iu  the  convulsive  attacks.  Letidle  (**  De  THys* 
tt^rie  Mercurielle,"  Sooi^tJ  Metlicale  des  HopiUiux,  12  Aofit,  1887) 
has  descriljed  hysterical  symptoms,  esjiecnally  tremor,  produced  by 
mercury,  particularly  in  those  who  work  in  this  sulistance. 

To  differentiate  the  hysterical  fltipmata  successfully  from  the  oi 
ganic  effeeta  of  the  poison  re<|uir«*s  an  accurate  knowledge  of  tb< 


♦  CmnuM  QWUxd^U  Ttmwtte,  **Triit«  dc  V Hjit^le,  •  p.  lai.  for  a  full  d(«ru«- 
•ion  <tt  thli  subject 
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stigmata,  which  can  only  he  acquired  in  a  special  study  of  hysteria — 
nnfortuDately  too  luiich  neglected  in  this  country.  In  brief,  it  may 
l>e  said  that  tlie  most  coDiiiinn  of  these  stigmata  seen  in  toxPDmia  are 
the  varions  forms  of  auM'sthenia  (transferrable  and  even  curable  with 
suggestion) ;  tremor  (especially  in  lead  and  mercurial  cases — also 
sometimes  relieved  witli  sng^eHtion),  and  paroxysmal  attacks  follow- 
ing tlie  tyi>e  of  four  periods,  or  i>resenting  abortive  stageii*  as  de- 
scribed for  the  classical  neurosis. 

Hhf  pn'veniloii  of  jjoiBoning  with  the  bisulphide  of  carbon  in  facto- 
ries munt  depend  upon  cleanliness,  change  of  clothing  on  leanng  work, 
and  avoiding  as  much  as  possible  the  fumes,  on  the  part  of  the  work- 
men. It  was  formerly  rtH'oiu mended  that  they  should  exercise  in  the 
oi)en  air  at  the  end  of  the  day's  work,  a  suggestion  which  is  not  very 
practicable  in  the  cases  of  tired  workmen.  Ventilation  is  of  fii'st  im- 
portance. As  the  vapor  is  heavier  than  air,  arrangements  should  Ije 
made  for  carrying  it  off  l>y  ventilating  shafts  opening  in  the  floor  or 
low  in  the  walls.  In  France  it  was  found  that  special  arrangements, 
permitting  a  workman  to  use  his  hands  by  juissing  them  through 
openings  into  an  enclosure  in  which  the  work  was  done,  were  ridi- 
culed by  the  workmen  themselves  under  the  name  of  "  magic  lanterns," 
and  their  use  had  to  lx>  almudoued. 

The  most  imporbiut  indication  in  treatment  is  for  the  removal  of 
the  cjiuse;  the  patient  recovers  promptly  when  no  longer  exposed 
to  the  poison.  Delpech  extolled  phospbonis  highly  for  this  toxs^mia ; 
especiidly  for  the  sexual  weaknes.s.  He  gave  one  milligram  a  day. 
In  one  case  a  carbuncle  seemed  to  cure  a  xiaralysis,  and  this  suggested 
to  Gallard  the  application  of  a  cautery  to  the  neck.  Tonics  andelec- 
ti'icity  are  adjuvants  in  treatment. 

Effects  of  Compottnd  Gases:  Illumdtatino  Gas. 


Ordinary  illuminating  gas  is  the  product  of  the  distillatis>n  of  coal. 
It  is  a  compound  gas,  consisting  chiefly  of  hydrogen,  the  two  cjirbu- 
retted  hydrogens,  CH,  and  C^H,,  the  two  oxides  of  carbon,  acetylene, 
€,H,,  ami  small  traces  of  sulphurous  acid,  sulphuretted  hydrogen, 
etc.  When  thoroughly  purifled  its  combustion  is  not  attended  with 
injurious  effects  upon  health. 

From  the  industrial  standpoint  this  gas  does  not  play  an  impor- 
t-int  part  in  relation  to  health.  Li  my  observation,  in  fact,  although 
in  attendance  at  hospitids  very  close  to  large  gas-works,  I  cixu  recall 
but  little  sickness  that  could  be  attributed  to  the  injurious  effects  of 
this  manufacture.  I  have  had  men  from  these  works  under  treat- 
ment for  rheumatic  and  other  complaints,  but  not  for  any  affection 
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that  could  bp  attributed  directly  to  the  poisoBous  gases*  These 
works  usually  t'xhiilo  offeDwive  odors,  which  can  be  noticed  for  loDg 
distfiUceK.  It  rtcems,  however,  that  the  more  [Mjisonous  gases,  es|)e< 
cially  the  carbou  monoxide,  whith  iH  oue  of  the  combuistible,  hence 
ilhiiiiiuatiuisS  constitueutw  of  coal-gas,  are  distilled  in  retorts  and  do 
not  escape  in  any  large  <inantitie.s.  The  lime  that  is  used  for  remov- 
ing sulphur*  carbon  dioxide,  etc,,  acquires  a  sti*ong  odor.  Ammonia- 
cal  li(|Uor  and  bir  also  are  jiroducts  of  the  manufacture  of  this  gas. 
Some  of  these  offtUKive  products  may  act  as  irritants  to  the  skin  and 
ejes,  but  do  not  appear  t*j  do  so  as  a  rule. 

Illuminating  gas  i^  an  active  poison  when  inhaleil,  as  it  sometimes 
is  by  accident  or  design  in  domestic  life.  It  is  narcotic.  It  is  sel- 
dom seen,  however,  in  this  role  in  the  course  of  its  manufacture. 

Accidents  occasionally  happen^  hftwever,  from  the  accumuhUiou 
of  this  gas  in  excavations,  trencheB,  and  sewers.  Insbinces  occur  of 
workmen  being  (»verpowered  in  these  situations.  Explosions  some- 
times happen  also  in  such  places  from  the  careless  use  of  lights  and 
mat<he.s.  In  Philadelphia  recently  (April,  1895)  a  series  of  violent 
explosions  occurred  in  a  ti-ench  which  was  being  dug  in  one  of  the 
streets;  these  explosions  were  caused  by  the  ignition  of  illuminating 
gas  which  had  escaped  from  one  of  the  mains  antl  which  wjis  tired 
by  one  of  the  workmen,  who  carelessly  threw  a  lighted  match  into  it. 

Effectih  ok  Amune. 

Aniline  is  a  product  of  the  distillation  of  coal-tar,  which,  as  we 
have  just  seen,  is  a  by-pr(»duct  of  the  manufacture  of  illuminating 
gas.  It  is  formed  immediately  from  nitro-l>enzene,  which  in  turn 
comes  from  benzene,  which  is  a  constituent  of  the  t^ir.  The  some- 
what complicated  chemical  processes  which  constitute  these  various 
changes  nee<l  not  l»e  <lescrilK>d  here. 

Aniline,  when  pure,  is  a  thin,  oily,  colorless  lirpiid  of  faint  vinous 
odor  and  aromatic  burning  taste  (Fowues).  It  is  volatile,  the  greasy 
Bpoi  that  it  makes  on  paper  so<^n  i>as8ing  away  by  evapomtioi 
On  exposure  to  the  air  the  purt>  oil  assumes  a  nnldish-brown  cohn 
and  a  resinoiis  consistence,  in  which  form  it  usually  occurs  in  com- 
merce. Clienii<'ally,  aniline  is  one  of  tlie  aromatic  base.s ;  it  unities 
readily  with  acids,  and  is  remarkable  for  tlie  great  nunjber  of  cr\Htnl- 
lizable  salts  which  it  thus  forms.  Its  grt^at  iraportjmce,  in  fact, 
comes  entirely  from  tlie  value  of  tlu^se  suljstiinces,  which  present  all 
varieties  of  colors  and  all  tints  and  shades.  The  chemical  Rmctit>ns 
forming  these  combinations  are  complex  and  almost  infinite;  in  fact 
Bonn*  of  these  prepurations  are  proprietiry  and  secn^t;  these  reac- 
tions, however,  do  not  ccmcern  us  here. 
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The  immense  importance  of  aniline  in  industrial  life  arises  horn  th© 
fact  that  it  furniehes  a  vast  numlwr  of  dves  and  tinctorial  agents.  The 
intrmliirtion  of  these  has,  in  the  language  of  one  writer,  wrought  a 
revolntinn  in  the  arts  and  manufactures  connected  with  the  dyeing  iif 
textile  fabrics.  Their  use,  however,  is  not  confined  to  the  textile  in- 
diistrie^^,  althongJi  they  find  in  them  far  their  largest  field ;  but  tliey 
avu  used  as  stains  in  other  departments  of  art,  a  minor  one  being 
microscopy.  Among  the  most  common  of  these  stains  are  aniliue- 
pur]>le,  or  mauve;  aniline-red,  or  rosaniline;  aniline-blue;  anilino 
violet;  and  aniliue-blaek,  or  nigrosin.  Numerous  and,  in  some  in- 
stances, fanbistic  names  are  used  for  these  substances,  as  "fuchsin,** 
"magenta,"  etc. 

Aniline,  because  of  its  extensive  use  and  its  well-known  poisonous 
properties,  has  now  fur  some  years  attracted  the  attention  of  physi- 
cians. Since  1858,  when  Perkin  introduced  aniline-purple,  or  mauve, 
and  thus  prepared  the  way  for  the  rapid  development  of  the  aniline 
industry,  numerous  papers  upon  the  subject  have  appeared  and  not 
a  few  cases  have  been  rejjorted  of  the  toxic  efl'ects  of  this  substance. 

It  is  important  to  bear  in  mind,  however,  that  not  all  the  injuri- 
ous effects  met  with  in  this  industry  are  due  to  the  aniline.  In  one 
stage  of  the  manufjicturo  of  fuchsin  ai'senie  acid  has  been  used  exten- 
sively as  an  oxidizing  agent,  and  some  of  the  bad  effects  noted  were 
no  doubt  due  to  it.  Arlidgo  is  authority  for  the  statement  that  this 
acid  in  not  used  so  extensively  now  for  this  pni7>ose.  The  mischief 
arose  from  the  arsenic  acid  being  allowed  to  remain  in  iiiii*ure  speci- 
mens. The  arsenic  having  performed  its  function  should  be  entirely 
displaced. 

Other  oxidizing  agents  used  to  produce  various  colors  are  the 
oxide  and  the  nitrate  of  mercury,  the  peroxide  and  the  nitrate  of 
lead,  the  cldoride  of  zinc,  ett*. 

Aniline  acts  as  a  i^oison  both  when  inhaled  and  when  takeji  in  the 
oily  form  into  the  stomach.  It  is  by  its  vapor,  however,  that  it  is 
more  often  deleterious.  Fabrics  dyed  witli  its  preparations  have  also 
sometimes  a  local  initant  effect,  but  this  is  pr<ibably  due  to  arsenic, 
and  does  nf)t  so  much  concern  us  here  in  a  study  limited  strictly  Ut 
its  industrial  use,* 

According  to  Bergeron  (quoted  by  Beaugrand,  "  Dictionnaire  En- 
cyclopedique  des  Sciences  Medicales,"  art.  "Aniline")  this  substaiK 
given  by  the  m<mth  to  rabbits  and  dogs  causes  irritation  of  the  throat* 


♦  Initances  of  the  local  irritant  effects  of  aniline  dyps  have  bwn  reportocl  by 
Murray,  Medical  and  Surgical  Reporter,  1877.  p.  69;  by  Bailey,  Buffiilo  Medical 
anil  8ur)?ical  Journnl,  1873-73,  p.  835:  md  by  Carroll,  Pliiladflpiiia  Medical  Times, 
AprU  5th,  i«73,  p,  410. 
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and  etomaeb.  Clonic  and  tonic  convulsioDS  occur,  at  first  in  the  hind 
leg8»  but  soon  in  the  forelegs  also ;  these  convulsive  shocks  are  suc- 
ceedc^d  by  jmralysis;  the  eyes  are  wide  open,  the  pupils  dilated;  tu- 
multuous action  of  the  heart  and  embarrassment  of  respiration  occur; 
souHibility  remains  intact  (altbnu^h  acxH>rding  to  other  ol^en^ers  it  is 
diminished  or  even  abolished).  Shivering  occurs,  hiccough  super- 
venes, and  the  animal  dies.  With  large  doses  violent  eclampsia  with 
retraction  of  the  heml  is  c^usod»  and  <lejith  comes  rapidly.  According 
to  011i%ier  and  G.  Bergeron  the  IiIochI  is  profoundly  altered  in  acute 
aniline  poise  »ning ;  it  is  not  coaguhiMe  and  the  corpuscles  are  deformed 
and  lose  a  part  of  their  coloring  matter*  When  given  by  inhalation  to 
animals,  shivering  and  paraplegia,  but  not  such  a  marked  tendency 
to  convulsions,  were  oljserveil  by  Ollivier  and  G.  Bergeron.  Long- 
continued  inlialation^  accontiug  to  J.  Bergeron,  produces  a  true 
chlor<»-anH?mia  witli  diminution  of  the  red  corpuscles  and  increase  in 
the  numljer  of  the  leuctx'vtes. 

Among  cjises  of  aniline  xx)isoning  reported  in  man  may  be  men- 
tioned th<>se  of  Kujiggs  {Medical  Tiwir^  am/  {rftzc(U\  1802,  I.,  683)  and 
Mackenzie  (Mvdiail  Time^^  and  Gazette,  I8tj2,  L,  2^:tt<).  In  the  former  a 
workman  broke  a  vessel  containing  aniline,  and  in  endeavoring  to  dear 
away  the  debris  and  the  ttui^l  he  inhaled  the  vaj^or  freely.  The  symp- 
toms were  vertigo,  headat-he,  ami  a  sense  of  illness.  After  some 
hours,  when  the  physician  first  saw  him,  the  man  api>eared  to  bo  In 
txttTmis,  His  skin  was  of  a  blue  and  livid  tint;  his  lips,  tongne,  and 
gums  were  cadaveric  in  color ;  his  chest  was  agitated  with  convulsive 
movements.  The  patient  was  perfectly  conscious,  but  the  jmlse  was 
feeble  and  irregular*  The  symptoms  continued  for  many  hours,  and 
yiehled  to  Htimubints,  sinapisms,  etc.  In  Mackenzie's  cjise  a  young 
man,  aged  sixteen  years,  was  brought  to  the  hospital  in  a  state  of 
semiH'ous<'ioasness;  the  surface  of  the  botly  was  luile  and  cold;  the 
Ii]>s,  the  imicous  membrane  of  tlje  mouth,  tlxe  face,  and  the  finger- 
nails were  blue ;  the  pulse  was  slow  and  sc-aw^ly  perceptible.  He 
had  vomiti'd  uu*l  he  wiu  coiis<*iouK  of  head;iche  and  vertigo,  of  which 
hi^  complained.  He  exhaled  a  strong  i>tlor  of  c<^ml-tiir.  He  had  Wen 
over]>i>wen^«l  while  at  work  in  an  aiiilitie  fact<^»ry.  On  the  follomng 
day  the  patient  still  had  a  bhuHh  tint  of  the  skin  and  complainr»d  of 
great  ft^^bleness;  he  still  exhaled  a  strong  odor  of  aniline.  He  re- 
covered gradually  under  a  stimulating  trejitment. 

The  »tpnpti>mii  of  aniline  poisoning  Tary  somewhat  according  to 
the  dose  and  the  duration  of  exposure.     Aeoonling  b^i  Be4iugrand  (np* 
rit.)  tlie  novice  at  the  work  is  likely  |o  suffer  for  the  first  few  days 
with  a  headache  complicated  with  oausea  and  vomiting.    This  ia  ao^ 
uevtere  in  some  caaee  aa  to  cause  the  men  to  quit  the  work  permi^^ 
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nf^utly.     If  tho  work  is  perBevered  in,  howerer,  a  tolaimiioe  ia 
litibe<lp  and  tiieee  initial  aympioms  are  not  repeated  onless  the  work- 
njan  Uapi^enB  to  inhale  an  ex^a  large  dose  of  the  rapor. 

Forced  work  and  the  beatd  of  gammer  are  said  to  induce  mn 
atta4!k.  In  more  aggravated  cases  loss  of  conacioofineos  foUowa  the 
vnrtigo;  tliia  in  time  yields  to  fresh  air,  to  be  followed  b}-  an  hebe- 
tude which  may  linger  for  hoars,  with  teudernes«  of  the  head.  In 
other  iDHtancei^  the  workman  is  seized  with  a  torpor,  his  face  is  con- 
gested, he  staggers  and  falls  like  a  drunken  man  in  a  semi-comatose 
state;  his  eyes  are  turned  in,  he  utters  incoherent  words,  and  with 
difHculty  makes  some  automatic  movements.  The  respiration  is  diffi- 
cult and  irregular.  This  state  may  continue  for  an  hour  and  even 
more.  In  other  cases  true  epileptiform  convulsions  of  the  limljs 
cf/iiMi  on^  with  tetanic  spasm  of  the  posterior  neck  muscles  (retro- 
coil  Ic  spasm)  alternating  with  accesses  of  delirium  and  of  tremblini^. 
The  renpiration  is  irregular,  the  skin  cold  and  insensible,  the  dice 
pale;  tho  lips,  the  tongue,  and  the  extremities  are  blue;  the  pupils 
are  dilated,  the  Imatiugs  of  the  heart  freciuent  and  irregular.  This 
state  may  continue  for  an  hour  or  more,  and  subwequently  the  victim 
will  bo  extreniply  fatigued  and  have  headache. 

Broiuhitis  is  Huid  by  some  to  bo  caused  by  aniline;  and  chloro- 
ameiniji,  as  oljserved  by  Bergeron  in  animals  jjoisoned  with  this  sul>- 
stance,  is  often  seen  in  men  who  work  in  it.  Associated  poisoning 
with  hypnazotio  acid  may  cause  death — but  this  does  not  ap|>ear  to 
be  a  common  result  in  poisoning  with  aniliue  alone.  In  chronic  poi- 
Boniiig  jaralyses  are  not  i>bHer%'ed,  but  areas  of  antesthesia  and  anal- 
gesia may  sometimes  \m  seen. 

In  the  above  list  of  symptoms  no  mention  is  made  of  hysterical 
eomplieatioiiH,  and  no  observers,  so  far  as  I  have  seen,  refer  to  this 
Bubji'ct,  It  sreriiH  probable,  however,  that  hysteria  may  complicate 
pi»iH(niiug  with  aniline,  just  as  it  does  that  with  sulphide  of  carbon 
(f/.  v.) ;  and  some  of  the  above-mentioned  symptoms  atrougly  suggest 
this  possibility. 

The  [>recautions  to  lie  obseiTed  against  poisoning  are  in  ventila- 
tion auil  in  [U'opor  care,  by  suitably  constructed  apparatus,  to  plre- 
vunt  the  escape  of  the  vapors. 

The  roriiediea  consist  of  removal  into  fresh  air  and  a  stimulating 
and  supporliug  treatment. 

Effects  of  Nitbo-Beiizeke* 

TIiiH  Hubrttance  is  formed  by  the  addition  of  strong  nitric  acid 
benztme.     This  is  one  of  the  changes  in  the  series  leading  t*^  aniline, 
already  referred  to.     Nitro-benzene  is  a  yellow  fluid,  with  the  smell 
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of  bitter  almonds,  and  has  been  usetl  aa  a  perfume  in  the  manufacture 
uf  soap  and  in  cooking.  It  ia  sometimes  Libelled  most  improjierly 
**oil  of  bitter  almonds."  Chemically  it  is  different  from  this  oil. 
It  is  a  highly  dangerous  and  iunidious  |)oison,  numerous  instances 
being  recoriled  of  death  from  its  vapor. 

Nitro-benzeue  is  used  lai-gely  for  the  production  of  the  organic 
base,  aniline^  the  effects  of  which  have  already  been  desi-ribed. 
Hence  its  [>oisonous  effects  may  occur  in  the  course  of  this  manufac- 
ture. Some  obser^-ers  indeed  have  ascribed  the  effects  of  aniline  to 
nitrobenzene  (Letheby),  but  this  seems  to  be  a  mistake.  It  is,  ap- 
I^arently,  a  more  active  {)oison  than  aniline.  It  is  also  useil,  or 
evtjlved,  in  the  manufacture  of  roburite — one  of  the  new  explosives. 
Pockley  (AustrftJumnfi  Mrdi'^J  Gazeffi'.YoL  XIII.,  p.  340,  quoted  in  the 
JJcdU-al  News,  Jan.  19th,  181*5,  p.  16)  reports  the  case  of  a  "mixer'*  in 
a  roburite  factory  who  had  failure  of  siglit,  breathlessness  aggravated 
b>  exertion,  blueness  of  the  face,  hands,  and  feet,  and  vertigo.  The 
patient  could  count  the  fingers  at  a  distance  of  only  three  yards. 
There  was  no  central  scotoma  for  retl  or  green,  but  there  was  alight 
contraction  of  l)oth  visual  fields.  The  pu[>ils  were  dilated  and  slug- 
gish, the  discs  pale.  Vision  improved  under  strychnine.  It  ap|KMirs 
that  breathlessne«is  and  blueness  of  ihp  face  are  couimou  among  these 
mixers,  who  are  careless  of  their  handn.  Tlie  symptoms,  however, 
api^ear  to  arise  largely  from  the  vapor. 

The  symptoms  of  poisoning  with  nitro-l¥>uzeno  are  fvs  folK)Wfi: 
The  eyes  are  bright,  the  pupils  dilated;  the  lips  and  nails  are  blue; 
the  face  is  pale,  the  skin  clammy,  and  the  j)ulse  feeble.  The  mind  may 
Iw  clear  for  some  hours  after  the  pnsnn  has  lieen  swallowe^l;  then 
ratlier  suddenly  the  patient  becomes  uncnnscitius,  with  the  jaw^  fixed, 
the  hands  clinched  and  blue,  and  the  muscles  rigid.  Vomiting  ocinirs 
in  some  inst^mceB.  The  bi'ea thing  ib  slow.  The  victim  exhales  the 
otlor  of  bitter  almonds.  Rej*ctiou,  when  it  sets  in,  is  slow  and  may 
not  begin  for  some  hours.  In  fatal  cases  death  occurs  in  coma. 
It  seems  to  be  a  |jeculiarity  of  the  i>oison  that  it  produces  its  danger- 
ous symptoms  after  a  prodromal  jieriod  of  one  or  mf>re  hours  (Taylor, 
'*Tn»Atise  on  Poisons,"  p.  635). 

W*hen  the  poison  is  inhaled,  the  symptoms,  according  to  Leth- 
eby,  are  similar  in  those  caused  when  it  is  swallowed.  The  cases 
present  the  apjiearance  of  a  slow  intoxication,  except  that  the  mind 
is  clear  until  tlie  onset  of  the  fatal  coma.  This  may  lie  sudden, 
like  a  fit  of  a[H»iilexy  (Taylor).  In  one  of  Lethel>y's  cutnis  four  hours 
elapscnl  from  tlie  inhalation  of  the  vapor  to  the  ons€«t  of  coma,  and 
this  continu(Hl  five  hours  until  death.  It  apiN>ars  from  the  aut<)psy 
in  one  of  Li^ilieby  s  cases  that  uitro-benaeue  is  converted  partly  into 
Vol.  m-W 
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auiliBe  in  the  body,  as  both  of  these  substances  were  found  in  the 
brain  and  stomach.  In  animals  the  symptoms  are  somewhat  similar 
to  those  observed  in  man.  In  some  cases  there  is  a  long  initial 
period  of  inaction.  In  animals,  however,  paralyses  and  convulsions 
are  apparently  more  common, 

Niti'o-beuzene  is  evidently  a  narcotic  poison,  somewhat  similar  to 
aniline,  and  presenting  some  striking  reseiiiblanoes  to  prussio  acid. 
It  is,  however,  slower  in  its  action  than  the  latter.  In  cases  that 
i-ecover  the  after-effects  may  be  long  continued,  and  consist  of  feeble- 
ness and,  in  some  instances,  a  continued  blue  tint  of  the  surface,  in- 
ilicating  that  the  bloful  has  undergrme  some  marked  change. 

There  is  no  specilie  for  this  poisoning.  The  only  available  reme- 
dies are  the  stomach-pump,  in  cases  in  which  the  jjoison  has  lieen 
swallowed,  and  a  stimulating  ti'oatment.  Strychnine  under  the  skin 
may  be  used. 

Effects  of  Turpentine. 

The  only  instances  of  which  I  have  knowledge  in  which  turfjen- 
fcine  acts  as  a  poison  in  industrial  Ijfn  occur  in  large  shiji-^ards  to 
the  painters  of  the  interiors  of  veiiselfl.  Dr.  B.  F.  li.  Clark,  of 
Philadelphia,  luis  had  exr>erience  with  cases  from  large  shiivyartla  in 
this  city,  and  he  is  my  authority  for  stmie  exceedingly  interesting 
facts.  Dr.  Clark  says  that  he  is  informed  that  for  painting  shii»s  the 
white  lead  is  mixed  witli  tur])eutine  instead  of  nib  On  deck  and  iu 
the  open  air  this  paint  can  he  used  with  compurative  impunity,  but 
beneath  decks  and  iu  confined  spaces  the  effects  ujion  the  painters,  it 
is  alleged,  are  marked  and  rapid.  In  thp  pnwtler  magasdnes,  which 
lie  thirty  or  h>rty  feet  b^low  decks,  eat-h  jMiintc^r,  it  is  said,  works 
for  only  five  or  ten  minutes  and  with  a  sti*eam  of  fi-esh  air  directed 
against  his  face  fnuu  a  liose.  He  is  then  taken  ui>on  deck  wht^re  he 
soon  revives  from  tht^  exhaustion.  Remaining  l>elow  decks  too  long 
or  repeating  the  experience  too  often  causes  extreme  prostration. 
The  symj^toms  resemble  somewhat  those  of  alcoholic  intoxication, 
with,  in  addition,  a  coryza,  with  a  watery  discharge  from  the  nose 
and  mouth,  strangury  with  bloody  urine,  and  in  some  cases  incon- 
tinence. Huch  attacks,  according  to  Dr.  Clark's  observatitms,  ai-e 
common.  The  pjtint^^i-s  have  learned  to  expect  tliem,  and  they  have 
a  routine  treatment  of  their  own  which  consists  mainly  of  fresh  air 
and  flaxseed  tea.  These  symptoms  seem  to  be  due  to  the  inhalation 
of  turpentine,*  and  are  entirely  distinct,  as  may  l»e  seen,  from  th<»s« 


♦  It  is  IW  proper  t<i  say  tluit  in  reply  to  a  letter  addr«>swd  by  it»e  to  tliem,  tlio 
Wm.  Cramp  <&  Sous  Co.,  of  Pliilmlt'lphij*,  sUUhJ,  first.  Umt  pniuting  ships  is  no  inon? 


EFFEITTB  OF  TtrRFOmill.  40S 

of  lead-pvoisoning,  which  rarely  appear  among  these  painters.     Dr* 
Clark  say 8  that  he  ooiild  not  find  any  fatal  cases  reported. 
The  following  ease  illustrates  this  poisoning : 

E.  M.,  a»t.  JiO,  has  been  employeii  as  a  shiph painter  for  several 
years.  He  does  not  use  intoxicating  liquora  habitually,  and  he  has 
never  had  lead-i>oisoning.  A  few  yeai-s  ago  lie  had  an  attack  similar 
U^  the  one  here  reported.  One  morning  recently  he  went  to  work  as 
usual.  Ho  asserts  that  he  was  feeling  quite  well,  but  one  of  his  asso- 
ciates thought  that  he  did  not  appear  to  l>o  well  when  he  came  U]>ou 
the  ship.  The  work  was  on  deck  in  the  open  air.  The  paint  used 
was  white  lead,  which  was  mixed  with  tur^Yentine  instead  of  oil. 
Shortly  after  Wginning  work  the  man  was  seized  with  vertigo  and 
dimnt^ss  of  vision,  followed  by  a  slight  transient  left  hemiplegia. 
There  was  no  loss  of  consciousness,  nor  any  convulsion.  The  atUick 
lasted  aliout  one-half  hour  and  after  it  the  imtieut  was  able  to  go 
home  unattended. 

Dr.  Clark  has  seen  other  cases,  from  the  same  yards,  exactly  re- 
semliliDg  the  one  just  rei>orted.  In  none  of  ihem  has  he  been  able  to 
tind  the  blue  line,  wTistnlrop.  or  any  evidence  of  colic  or  other 
symptoms  of  lead-jioisouing.  In  some  of  these  C4i8es  there  appears 
to  bo  a  marked  mental  or  emotional  element.  Dr.  Clark  says  of  one 
of  these  patients  that  after  the  attack  "  he  seemed  to  be  frightened  or 
disturbed  and  did  not  return  to  work  the  next  day." 

It  is  to  be  noted  of  these  cases  that  they  bear  some  resemblance 
to  cases  poisoned  with  aniline  and  nitro-l^enzene.  The  effects,  how- 
ever, do  not  apfiear  to  be  jjermanent  or  serious.  The  emotional  dis- 
turbance is  not  t«^  be  lost  sight  of.  nor  the  possibility,  as  in  i>oi8nn- 
ing  with  bisnlphide  of  carbon,  of  an  hysterical  element  in  some  of 
the«te  ciwes. 

The  Utnhnenl  with  fre^h  air  and  flaxseed  tea,  as  instituted  by  the 
painters  themselves,  is  prolmbly  as  goc^d  as  any  that  can  be  recom- 
mended. 


deleterious  to  hcidth  llmu  hoixse-iminting  ;  und.  Bocood,  Uiat  no  sctIoim  caM*  of  |)ro«i- 
trmtfon  on  a<muut  of  the  f mnes  of  paint  hod  liccn  n^portod  in  ibeir  ymds.  Tbrjr 
decHncil  to  at«tc  what  the  composiltoo  of  Ibeir  ptlMb  to. 

Id  ppference  lo  Ihcw  ftetcmentu  it  iiuiy  be  said.  flwt.  that  houie-paiDting  ia 
dfk'ti'rions  to  lh«  health  of  Uie  palnterv  in  some  ingtmircH :  and,  aetxinfl,  that  \%  ia 
not  aviTtpd  that  (hem  caaoa  of  prostration  am  tfriout,  but  only  that  Ihcy  i&>  occur. 
As  tlie  Company  do  not  state  wbctt»cr  tiiriK'ntinc  is  used  in  Uielr  painta.  the  *%- 
0cnlin]  point  of  the  inquiry  is  left  untotu  hed  in  thdr  letter.  Tbeivfora  the  atate< 
incDta  in  the  text,  baaed  tipon  th<*  d inert  ohiicrvntioii  of  a  retpontible  phjaldaii, 
upon  the  patients  tlMflieelve».  naj  be  iooepted  aa  reliable  to  far  at  Iraat  aa  Um 
palboloii^cai  facta  mrt  coaormed. 
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Effects  of  the  Alkalies, 

By  the  terra  alkali  is  understood  in  chemistry,  and  usually  in 
commerce,  a  hydrate  of  potassium,  sodium,  lithium,  or  ammonium. 
Thene  substaiiceH  are  cauatie  in  their  action,  and  the  first  two  namc^d 
are  much  used  iu  various  industries.  This  is  true  especially  of  the 
sodium  preparation — known  popularly  as  caustic  soda. 

The  manufacture  of  these  caustic  i)reparations  is  attended  with 
some  damage  to  tlie  health  of  the  wtjrkmen  and  also  to  vegetable  life 
in  the  nei^^hborhood  of  the  works.  This  damage  results  from  the  acid 
fumes  that  escape  (especially  hydrochloric  and  suliihurous  acids). 

Caustic  soda,  NaHO,  is  made  from  the  chloride  of  sodium  by 
practically  the  same  process  as  that  invented  by  Le  Blanc  about  tb© 
time  of  the  French  Revohitiou.  The  chloride  is  converte<l  into  sul- 
phate by  the  action  of  sulphuric  acid,  and  from  the  sulphate  the  car- 
bonate is  produced  by  the  interaction  with  the  former  of  limestoue 
in  the  presence  of  burning  charcoal.  It  is  not  necessary  to  attempt 
a  description  of  the  technical  processes  for  accompHshing  tliis  result. 
In  oue  sbige  of  these  prcwessos  a  mixture  of  carbonate  of  sodium  and 
sulphide  of  calcium  results.  This  mixture  is  called  iu  the  trade 
"black  ash."  The  carbonate,  beiug  readily  soluble,  may  be  lixiv- 
iated with  water,  and  from  it  caustic  soda  may  be  prepared  by  add- 
ing calciiiDi  hydrate  as  already  stated.  **  Soda  ash"  and  "  salt  cake'' — 
the  latter  a  suli>hate — are  various  preparatioDs  t)f  soda  known  to 
commerce.  Tliey  are  results  of  these  processes  already  described  as 
invented  by  LeBhmc.  An  "ammnnium  process"  is  now  used,  which 
dilTers  in  some  essential  particulars  from  the  old  prtx^ess. 

So  groat  a  nuisance  did  the  manufacture  of  alkali  become,  from 
the  unimpeded  escape  of  the  fumes  of  h^^drochloric  acid,  that  a  spe- 
cial law,  governing  this  industry,  was  passed  iu  England  in  1863 
(known  us  the  Alkali  Act),  This  acid,  however,  has  commercial 
value  for  the  manufacture  of  bleaching  powder,  and  for  this  and  for 
sanitary  reastms  it  is  now  jireserved. 

The  preparations  of  soda  are  active  solvents  of  animal  and  vege- 
table tissues.  Hence  they  are  used  in  the  paper  trade  for  dissolving 
out  resiuous  and  other  mattei*s  in  the  wood  and  esparto  grass  used 
for  making  paper. 

Mr.  Grellet  Collins,  of  the  firm  of  Dill  k  Collins,  proprietors  of 
the  Dehiware  Papf?r  Mills  in  Philadelphia,  has  kindly  given  me  the 
following  information:  "We  mix  lime  and  caustic  soda  ash  together, 
making  an  alkali  liquor,  which  we  use  in  l>oiling  the  wood  under  a 
pressure  of  ICK)  to  \2r>  pounds  for  eight  hours.    We  then  drain  off  the 
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liquor  vvliich  contains  the  alkali  and  reHinous  aubfltance  dissolved  out 
of  the  Wi>od,  This  black  liciuor  we  reduce  from  H^  gravity  to  about 
IW  by  a  vacuum  airani^ement  and  then  burn  it  in  a  furnace  and  us© 
the  ash  over  ^ain.  The  injury  is  d<»no  in  the  reclaiming  and  mixing 
rooms." 

The  foreman  of  these  mills  says  that  men  who  have  weak  lunga 
cannot  work  long  in  either  the  alkali  or  "black  ash"  tlepurtmeut. 
"  The  fumes  from  the  alkali  tanks  and  the  dust  from  the  'black  ash* 
soon  make  serious  inroads  on  the  luu^s  when  these  are  not  perfectly 
sound.  And  it  is  very  trying  to  the  lungs  of  those  who  are  strong 
and  hearty." 

I  have  no  reports  of  any  accunite  medical  observations  on  these 
workmen,  but  thene  statements  from  experieuceil  ol>8ervers  in  ihej 
miUs  may  be  accepted  as  accurate. 

Effects  of  Quinine. 

Girard  noted  that  workmen  empK)yed  in  stripping  off  the  cinchona 
bark  were  subject  to  a  peculiar  purulent  eniption.  Chevallier  noted 
that  men  engaged  in  the  manufacture  of  sulphate  of  <iuinine  were  also 
subject  to  a  cutaneous  eruption,  Briguet,  in  his  monograph  on  qui- 
nine, noted  the  same  thing,  but  stated  that,  as  these  workmen  con- 
stantly handled  irritating  acid  and  alkaline  prejmrations,  the  eniption 
might  l>e  due  to  them  rather  than  to  the  quinine.  Chevallier,  in  a 
commuuicution  to  the  French  Acatlemy  of  Sciences,  tjuoted  by  Ber- 
geron and  Proust,  reached  the  following  conclusions :  The  workmen 
in  fact<irie8  of  sulphate  of  quinine  are  exposed  to  a  cutaneous  erup- 
tion which  may  Iw?  of  extreme  gravity,  forcing  the  victim  to  susjieud 
or  even  to  abandon  Ins  w^ork;  that  the  **  quinine  lever"  described  by 
Zimmer,  of  Frankfort,  as  happening  among  workmen  who  pulverize 
the  f|uinine,  had  not  been  observed  in  France;  that  prophylactic 
means  against  the  eruption  are  unknown;  that  this  skin  affection  is| 
not  confincil  to  workmen  but  may  attack  those  exposed  to  the  emaikA-{ 
tions  from  the  factories;  ami  that  it  attacks  sober  as  well  as  inteio- 
perate  men. 

This  whole  subject  has  l»een  ably  investigated  by  Bei-geron  and 
Proust  (Awioles  d'Hififihte,  Tomes  45  et  4(>),  whose  conclusions  are 
that  an  eesemsious  enaption  cx^curs  in  workmen  employed  in  quinine 
facti^rien.  But  they  claim  mther  inconsistently  that  this  is  not  a  true 
fx;cupation-<lisease,  but  is  due  to  idiosyncrasy ;  that  it  recurs  very 
n'Ailily;  that  tolemnce  to  it  is  only  exceptionally  establisheil,  but 
tliat  a  {lerson  who  has  onct^  had  it  is  extremely  liable  to  have  it 
again;  luid  ^ally,  that  tbia  UfimmtoBis  is  not,  as  Chevallier  churned, 
a  grave  matter. 
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This  eruption  in  workmen  in  quinine  is  eczematous,  whereas  the 
eruption  caused  by  the  internal  administration  of  the  drug  is  ery- 
thematous. It  occurs  usually  on  the  most  exposed  parts  of  the  body, 
as  on  the  hands  and  forearms,  the  face,  and  genitalia  (on  the  latter 
from  handling).  Some  observers  (Layet  and  Hirt),  however,  state 
that  it  appears  ako  on  parts  of  the  body  that  are  covered. 

Dr.  J.  F.  Weightman,  of  Philadelphia,  in  a  letter  to  Dr.  Tracy 
(**  Buck's  Hygiene,"  he,  ciL)  states  that  the  eruption  affects  only 
new  workmen,  that  the  majority  are  affected  only  once,  but  that  some 
cannot  become  accustomed  to  it;  that  it  is  caused  by  wet  prepara- 
tions, not  dry ;  that  it  begins  on  exposed  parts  of  the  skin,  but  may 
extend  to  covered  parts;  that  it  is  characterized  by  intense  itching, 
followed  by  an  eczematous  purulent  eruption  with  swelling  of  the 
skin ;  and  that  there  may  be  fever.  Men  with  light  complexion  are 
more  affected  than  men  with  dark.  These  statements  are  not  exactiy 
in  accord  with  those  of  some  foreign  observers,  but  as  they  are  those 
of  a  physician  who  had  a  direct  interest  in  one  of  the  largest  quinine 
manufactories  in  the  United  States,  and  hence  had  exceptional  oppor- 
tunities for  observation,  they  are  especially  worthy  of  credence. 

The  affection  seems  to  be  rare  in  the  skin  clinics  of  Philadelphia. 
Dr.  Duhring,  in  a  verbal  statement  to  me,  said  that  he  had  never 
seen  anything  distinctive,  but  that  from  the  description  the  cases  ap- 
peared to  be  instances  of  a  dermatitis  due  to  occupation.  A  similar 
eruption,  due  to  the  action  of  an  irritant  upon  the  skin,  is  called 
by  specialists  dermatitis  venenata. 

The  treatment  is  by  removal  of  the  cause,  and  by  emollient  appli- 
cations. 

Effects  of  Tea. 

Tea-tasting  is  a  recognized  business,  the  object  of  which  is  to 
judge  of  the  quality  of  various  samples  of  the  leaf.  According  to 
Dana  (Medical  Record y  1880,  I.,  p.  85)  there  are  more  than  one 
hundred  firms  engaged  in  this  business  in  New  York  City.  The 
process  consists  in  taking  into  the  mouth  a  small  quantity  of  a 
freshly  prepared  infusion  of  the  sample  of  tea  to  be  determined. 
Many  of  these  samples  are  tasted  in  succession,  the  expert  sitting 
before  a  revolving  table  upon  which  are  arranged  tea-cups  containing 
the  various  kinds  and  grades  of  tea.  The  tea-taster  first  inhales  the 
aroma  and  then  tastes  the  tea.  As  a  rule,  which  appears,  however, 
not  to  be  invariable,  the  sample  is  spit  out  after  its  quality  is  esti- 
mated. The  poorer  kinds  often  are  only  inhaled.  In  some  in- 
stances, according  to  Dana,  a  small  quantity  of  the  best  specimens  is 
swallowed. 
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An  experieBcetl  tea-tastei\  in  busy  seasous,  will  saniple  as  many 

four  or  five  huodrecl  cups  in  a  day.  Dana  attempfced  to  estimate 
Hie  amount  of  tea,  or  its  active  principle,  fhciiie,  that  (fains  admin- 
siou  into  the  system  in  an  active  duv '»  work.  Only  a  small  total 
quantity  of  the  infuaion  of  tea,  probably  amounting  to  not  more  than 
two  or  thi-eo  cupfuls,  is  actually  swallowed .  Tu  this  must  bo  addeil 
the  small  quantity  of  theine  that  is  absorlx^d  l>y  the  mucous  mem* 
brane  of  the  mouth,  and  the  volatile  oil  that  is  inhaled.  On  the 
whole,  it  does  not  appear  that  these  tea-tasters,  iu  the  course  of  a 
day's  work,  actually  take  into  the  system  more  tea  than  an  ordinary 
tea-ilrinker  consumes  as  bis  or  her  daily  allowance. 

It  seems  evident  tliat  some  exa^^^;erated  ideas  have  prevailed  about 
the  snpix)8ed  evil  effects  of  this  business.  Moiiou  {Jattmal  itf  Xtt-mttn 
and  Mffifal  Disease^  1879)  concluded  that  the  calling  is  an  unhealthy 
one;  but  his  conclusions  have  not  Iw^en  |4;enerally  acceptt'd,  and  have 
been  i-ejecteil,  I  believe,  by  the  tea-tasters  themselves.  Dana  i>er- 
Ronally  examined  a  few  tea-tasters  and  found  them,  almost  without 
exeepti<in,  unusually  robust  men.  Some  of  them  were  in  advancetl 
life  and  had  followed  the  luisiness  for  moi-e  than  thirty  years.  Their 
testimony,  if  anything,  is  rather  t<K>  favorable  and  too  unanimous.^ 

Acconlin^c  to  Eloy  {UUnum  Mrilii\iU\  5  Juin,  18841)  tbt*  excessive 
use  of  t+^a  iuducea  a  peculiar  neurasthenic  state,  charactt^rizetl  by 
irritabilitv ,  insomnia,  au<i  a  permanent  erethism  of  the  nervous  sys- 
tem. There  are  also  dys[>eptic  and  ciiriliac  symptoms,  as  indigestion, 
with  or  without  gastralgi a,  and  ]talpitjition  of  tlie  heart, 

Slayter  {,71te  Lam^f,  April  24th,  188fi)  reports  an  interesting  case 
of  delirium  in  a  girl  cause<l  by  the  vicious  habit  of  ch«*wing  tea. 
The  patient  claimed  that  she  had  learned  tliis  habit  when  a  mill-hand 
in  one  of  the  Xew  England  States,  Teji  leaves,. in  various  stages  of 
mastication  and  digestion,  were  discharged  from  the  bowels.  Tea- 
t;isters,  it  is  said,  sometimes  chew  the  leaves,  in  which  wise  they 
proWVdy  alisorl)  more  of  the  ]K>iaon  than  in  tasting  an  infusion  and 
then  spitting  it  out 

It  is  possible  Uiat  tea-tasting  may  induce  chronic  tBa-poisoniug, 


*  Acronlioj;  to  (Hiiiitnti,  wUo^-  original  papct  I  hnvt*  not  been  abl<^  to  obtain,  tct- 
taattag  entails  numerous  evila.  IIU  oljforvjitiona  wen?  made  in  Umdon.  and  be 
cliiiiiii,  u  quoU^ci  bj  Arlidgi*.  that  among  tlii*  symptoms  Induced  by  the  bu&incai 
nrv  tUtuleiKV*  anoclatcd  nitli  a  i^trong  fc-cHiig  of  hiingrr.  which  ia  aocin  aatlifi^d  ; 
|M»cuUjir  nfrvous  9vmptnm«>  aa  <)i«iu<  lination  ti^  /c:^  in  bottncM,  iiid<«ci8i0fn,  stucjetj, 
and  inBomnin :  alito  inl  and  crntkrd  tonf^no.  fcliirged  Ocrrtci]  ^laiids  AOd  ooffja. 
H«t  rlaima  also  that  lhe*tt'  men  have  wimll  fcontroctrd?)  pupllw.  and  that  Ibpy  are  out 
of  bealtb,  and  hove  a  pallid  look.  Some  of  the  8yniptnm«  do»rfiV*r<l  by  Clnpton  an? 
erfdently  due  to  oonmsth^nla.  and  arr  niuard,  a«  be  biimelf  admllB.  aa  much  by 
and  haraaameiit  la  butlnen  aa  by  Uio  tea. 
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just  as  exoeeaive  iudulgence  in  the  beverage  does,  but  the  best  evi- 
dence seems  to  be  Id  favor  of  the  view  that  cas^s  from  this  cause  are 
neither  numerous  nor  grave. 

Effects  of  Electricity.  ♦ 

The  vast  extension  of  the  uses  for  electricity  in  modem  life  haa  of 
course  greatly'  increased  the  number  of  injuries  and  deaths  from  this 
agent.  These  accidents  partake  somewhat  of  a  surgical  character, 
or  at  least  may  be  associated  with  surgical  lesions;  but  in  the  main 
they  fall,  or  ought  to  fall,  to  the  care  of  the  physician,  since  they 
depend  usually  ujxm  internal  and  even  obscure  alterations  in  the 
tissues  for  which  surgery  can  givo  no  relief. 

The  workmen  who  are  particularly  liable  to  1h>  injured  by  elec- 
tricity are  those  who  do  repairing  on  the  wires  of  the  innumerable 
trolley  and  light  lines  of  our  cities  and  towns.  Of  course  other 
workmen  who  are  employed  alx>ut  dynamos  or  in  any  way  engaged 
about  electric  "plants"  may  occasionally  run  risks  and  i-eceive 
shocks.  It  is  not  necessary,  however,  to  enumerate  all  these  various 
workmen  and  their  particular  employments;  they  are  exposed  to 
jiracticiilly  the  same  risk,  though  probably  in  various  degrees,  and 
when  they  are  injured  by  eleetiic  shocks  the  eflfects  are  practically 
the  same  in  all  of  them. 

With  the  purely  surgical  lesions  caused  by  electricity  we  are  not 
concernetl  here,  oxcej^t  to  refer  to  them  briefly.  They  consist  chiefly 
of  burns  of  the  skin  and  sul>iacent  tissues.  When  a  strong  current 
passes  through  the  human  skin  for  a  longer  time  than  is  necessary  to 
give  a  more  shock  it  is  very  likely  to  destroy  the  tissue  with  which 
it  is  in  contact.  The  longer  the  duration  the  greater  will  probably 
l>e  the  destruction.  The  hands,  of  course,  are  the  most  liable  to  be 
injured,  but  any  part  of  the  body  may  siiffer  that  is  expose*]  directly 
to  the  current.  It  has  been  statcni  that  the  function  of  the  eye  has 
been  destroyed  by  a  strong  current,  but  of  any  such  case  I  have  no 
authentic  information.  Whether  this  could  hapi>en  without  appre- 
ciable destruction  of  tissue  may  be  doubted. 

It  is  extremely  diflieult  to  state  in  scientific  terms  what  is  the 
exact  pathology  of  injury  and  especially  of  sudden  death  fn)m  elec- 
tricity. It  is  esi^ecially  difficult  to  state  what  exact  amount  of  per- 
manent injury  may  be  left  by  a  shock  of  electricity  in  a  c-aso  in  which 
tlie  shock  does  not  kilL  This  subject  needs  more  scientific  iuvesti- 
gatiou  than  it  has  yet  received ;  and  it  is  reasonable  to  believe  that  it 


*  Eleetrtcity  can  scarcely  ho  oonsldored  ati  ^'injurioua  etibttantv^ "  \mX  Its  oooald' 

cratioQ  set'oia  more  appropriule  here  lima  eltewltere. 
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will  l>e  more  definitely  examined  now  that  so  m&ny  opportunitiea  are 
coDstautly  arising.  There  Beems  to  be  an  impression  that  shocks 
that  do  not  kill'do  not  permanently  disable.  Yet  this  does  not  seem 
plausiltle.  An  agent  so  ]M»werful  that  it  can  kill  in  an  instant  shotdd 
be  capable,  one  would  think,  of  proilucing  intermp<liate  effects — 
effects  that  might  lie  permanent,  esi>eeially  in  nerve-tissue. 

The  only  exact  studies  that  liave  been  made  of  the  fatal  action 
and  effects  of  electricity  in  the  human  body  have  l»een  made  in  the 
State  of  New  York,  for  the  reason,  doubtless,  that  this  is  the  only 
State  in  which  electricity  is  used  for  executing  criminals,  Aeconliug 
to  the  official  report  of  Drs,  Macdouald  and  Ward  {^fedic(^- Legal 
JottrnaU  Vol.  IX.),  of  the  execution  of  four  men  at  Siog  Sing,  the 
idiysiological  effects  of  a  fatiil  current  in  the  human  iKxly  are  as 
follows:  With  a  current  of  1,785  volts,  passed  through  wet  sponge 
electixxles,  one  of  which  was  fixe<l  on  the  forehead  and  temples,  the 
other  on  the  calf  of  one  leg,  the  heart  continued  to  Wat  after  the 
first  contact  of  twenty -seven  seconds,  and  a  noisy  respiration  became 
established  after  an  intenal  of  more  than  one  miuute.  After  a 
second  contact  of  twenty-six  and  a  cpiarter  seconds  respiration  had 
oeaaed  entirely  and  permaneDtly,  and  auscultation  showed  that  the 
heart  l>eat  also  had  ceased.  It  was  lielieved  by  the  commission 
that  the  sutldeu  impact  of  makiug  the  current  was  the  fatal  influence 
rather  than  the  prolonged  duration.  In  a  second  case,  therefore, 
with  the  same  strength  i>f  current  three  impacts  iu  rai>id  succession, 
the  contacts  each  lastiug  ten  seconds,  were  use<l.  These  impacts 
effectually  st<»pi>c*d  the  respiration,  but  the  heart  was  still  beating  so 
firmly  and  regularly  that  it  was  deeme<l  necessary  to  turn  on  the 
full  force  of  the  cnn*ent  again  for  nineteen  seconds,  at  the  end  of 
which  time  auscultation  showed  that  the  heart  hml  |>ermanently 
ceaseil  l)eating.  After  this  ex|>erienee  it  appeared  to  Vie  pro  veil  con- 
clusively that  the  duration  of  the  current  waa  an  important  factor 
in  determining  a  fatal  result  (that  is,  with  tlie  strength  of  current 
employed).  In  a  third  and  fourth  case  the  duration  of  the  current 
was  Tftrie<l  slightly,  sevend  distinct  impm*ts  lieing  secnred* 

From  these  oliservations  it  ap|>ears  that  with  the  voltage  em- 
ployed (1,785  volts)  the  respinitions  failed  l>efon«  the  lieart,  and  tluit 
in  order  to  permanently  arrest  both  it  was  necessarv'  to  make  and 
break  tlie  current  sevend  times  and  to  continue  the  action  of  it  for 
from  ten  to  twenty  secondn  ejii^h  time.  It  must  be  remembered, 
however,  that  the  officials  charged  with  the  oxeculicm  of  tliese  four 
criminals  were  interested  cmly  in  securing  the  death  of  tlie  men,  and 
hence  may  very  readily  have  used  more  current  airength  than  waa 
nacaiMfy  to  kill.    It  ia   evident  from  reading   their  xepoit  that 
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they  took  as  their  guides  the  heart  and  respiration  and  did  not  coi 
wider  their  duty  done  until  tiiey  had  secured  the  permanent  arrest 
both  of  these.  It  does  not  follow  uecessarily  that  the  continuance 
the  action  of  the  heart  and  respiration  for  a  few  seconds  or  even  mil 
utes  after  the  first  shock  was  an  evidence  that  the  victims  were  not 
dead,  or  at  leawt  would  nijt  die.  It  is  probable  in  fact  that  the  m< 
were  killed  lustjintly  by  the  first  shock ;  Imt  this  impf>rtiiut  jjhysi^ 
logical  question  is  not  definitely  settled  by  this  report.  It  is  not 
worthy  that  nothing  is  said  in  the  rejx^rt  about  the  state  of  conscioui 
ness.  Neitlier  does  this  legal  execution  determine  the  niininmi 
fatal  dose  of  electricity.  All  of  these  questions,  j'.c,  the  niininium 
dfise,  the  loss  of  consciousut^Hs,  the  persistrence  of  the  at^tiou  of  the 
heart  and  resjiirati* >n  even  in  fatal  cases  for  an  appi-eciable  time,  and, 
especially,  the  infliction  of  penaaneDt  injury  in  non-fat<il  c^aes — 
all  these  f|ueHtious  are  of  great  imprirtance  iu  considering  tlie  injuria 
ous  effects  of  ekH'tricity  in  industrial  life.  The  phenomena  will  no 
doubt  vary  according  to  the  dose. 

The  anatoinical  changes  caused  by  a  fatal  dose  of  electricity 
remarkably  slight.  The  blood  is  usually  found  in  a  fluid  state. 
Gieson,  in  the  autopsies  on  the  bodies  of  the  criminals  whose 
have  been  ri'ferred  to,  found  this  thiid  bl(io(b  with  a  dilated 
flal>liv  Iieart,  and  limiteil  petechijB  tm  the  surface  of  some  organs 
notably,  one  in  the  hnirth  ventricle.  He  reported,  however,  that  tl 
practical  results  nf  the  iincroscopic  examiuatitms  were  that  the  |»as- 
sage  of  the  electi'ic  current  through  the  !>o<ly  was  attended  with  uo 
i-ecognizable  cJiaiiges  in  the  tissues  or  organs.  At  the  points  of  con- 
tact of  tlie  electrodes  with  the  skin  blistering  had  taken  i>lac©  from 
the  extreme  heating  of  the  wati*r  in  and  around  the  sponges;  this 
w*ater  was  estimated  to  have  been  raised  to  the  boiling  point.  It 
was  evidently  tin*  cause  of  the  destructive  action  noted  on  the  com4 
and  sclera  iu  twu  nf  these  cases. 

The  pcitency  of  electricity  as  an  hysterogenous  tigent  should  nev< 
l>e  lost  sight  of  in  estimating  its  effects  in  industrial  life  and 
meilicolegal  cases.  There  can  be  no  tloubt  that  many  of  the  am 
thesias  and  paralyser  left  after  electric  shocks  are  hysterical  in  nat 
I  recently  examined  a  young  man  who  was  sueing  for  damages  in-T 
flicted  by  an  electric  shock  received  from  a  low-hanging  arc-lamp 
Uie  V)oai\l  walk  at  Atlantic  City.  A^liile  walking  under  the  lamp 
a  wet  day  he  received  a  slj(K*k  from  a  current  which  ran  down  tli? 
handle  of  his  umbrella.  He  fell  in  a  "  fit,"  and  when  he  recovered 
had  a  paralyzed  arm.  On  examination  iu  court  it  was  found  that  tl 
arm  and  shoulder  were  paralyzed  completely,  hence  presenting  tba" 
type  of  a  central  paralj'sisj  and  that  the  muselea  reacted  no] 
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to  the  faradie  ctirrent*  The  blue  cedema,  so  ebaracteriHtic  of  hysteria, 
was  present.  It  was  claimed  hy  the  plaintiff's  lawyers  that  the  nerve- 
aud  inusele-tiftHue  had  been  **  disorganized"  by  the  current — an  evi- 
dently unseieutitic  contention  considering  what  absence  of  all  demon- 
strable lesion  there  is  after  death  from  electricity,  and  considering 
the  fact,  moreover,  that  tlie  electrical  reeponses  were  normal.  A 
verdict  wat*  rendered  for  the  plaintiff. 


Effects  of  I>U!7r, 

Dust,  as  can  readily  be  understood,  is  a  result  or  accompaniment 
of  many  occupations.  Its  injurious  effects  depend,  first,  uiK>n  its 
<imdity,  and,  second,  upon  the  amount  of  it  which  is  taken  in.  In 
some  trades  its  i^otency  for  evil  is  that  of  a  veritable  jiestilence,  while 
in  otliers  it  amounts  to  little  more  than  an  inconvenience.  In  the 
former  its  effects  can  readily  be  seen  and  studied ;  in  the  latter  many 
concomitants  and  other  hygienic  factors  must  be  taken  into  ficcount 
In  tlie  method  of  study  by  vitfd  statistics  many  sourc4?s  of  error  and 
confusion  are  met  with.  For  instance,  according  to  Dr.  Hall,  the 
grinders  of  Sheffield,  whose  sufferings  formerly  from  dust  could  not  b© 
doubted,  suffered  also  from  bad  hygiene,  early  marriages,  and  strong 
drink.  On  the  other  hand  stone-cutters  on  some  varieties  of  stone, 
although  ex|M»setl  constantly  to  the  inhalation  of  dust,  present  few 
symptoms  of  its  evil  effects.  The  subject  is  so  broatl,  and  is  involved 
in  various  degTCH:»j»  with  so  many  tratles,  that  for  the  purfioses  of  this 
article  it  will  lie  necessj\ry  to  condense  it  and  limit  it  in  various  direc- 
tions. It  will  not  he  possible  to  give  a  catalogue  and  description  of 
every  conceivaVde  trade  that  raises  a  dust.  Only  those  wiU  be 
selected  in  which  tlie  effects  are  cons[>icuou8,  characteristic,  and  un- 
mistakable, and,  moreover,  of  such  an  aggravated  nature  as  to  make 
them  a  serious  olwtacle  to  the  pursuit  of  the  calling.  By  this  method 
it  is  believed  that,  on  the  principle  <if  the  greater  including  the  leas, 
the  subject  prai^tically  can  be  surveyed,  the  less  impr>rtJi!it  and  leea 
injurious  trades  lieing  referred  to  incidentally. 

DustA  may  be  divided  into  two  great  classes,  according  as  they 
arise  from  the  inorganic  or  the  organic  world.  The  former  may  be 
sulnlivided  into  the  metallic  and  the  mineral  dusts;  tlie  latter  into 
the  vogetidde  and  the  animal,  Tliis  classification  is  o|>en  to  the 
objection  that  in  some  trades  the  dust  generate*!  is  a  mixturt>  of  two 
or  more  of  these  varieties.  Thus  the  grinder's  asthma  is  caused  by 
a  dust  that  is  jwrtly  meUillic  and  i>artly  mineral ;  battt^rs,  work- 
ing on  feltv  ate  exposed  to  a  dust  that  in  partly  animal  and  partly 
metallic  and  poisononfl;  spimieii  aadireaTani  on  ootlon,  flax,  eto.» 
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are  exposed  to  dust  made  up  largely  of  vp^pttibl*^  fibres,  but  these 
fibres  are  mucli  more  injurious  in  Home  iuHtauces  tlian  in  others 
according  to  their  histoloj^ieal  charat^ters,  dilTerinj^'  fr«im  emih  other 
more  than  some  of  tliem  differ  from  inorganic  (hist  in  their  injurious 
effects.  It  is  necessary,  however,  for  cfuivenience  to  oViserve  some 
classification,  and  the  above  is  adopted  as  the  simplest  and  the  one 
usually  obsoiTod  by  writers  on  this  subject.  Some  writers  <Hirt  d 
al.)  have  attempted  to  show  that  the  injurious  effects  depend  upon 
some  of  the  physical  rpiali ties  of  the  dust,  as  for  instance,  the  an^lar- 
ity  of  tlie  particles.  There  may  be  some  trnth  in  this.  Metallic  dust, 
and  dust  containing  gritty  and  hard  silicious  particles,  are  the  most 
injurious,  as  will  be  shown  in  this  article.  (hi\y  the  gravest  affec- 
tions, as  already  said,  will  be  selected  for  detailed  description,  the 
minor  instituces  lieiug  referred  to  only  briefly. 


MetalHc  Dust 

Metallic  dust  is  met  with  in  some  kinds  of  mining,  althnogh  the 
<lust  met  with  in  any  partieuhir  kind  of  mining  is  not  necessarily 
imi>regnat.etl  witli  the  particular  metal  worked.  Most  of  the  dust 
met  with  in  mining  for  metals  arises  from  the  ofierations  of  digging, 
cutting,  and  blasting  through  the  rocks  and  various  strata  in  order 
to  reach  the  metid.  In  copper  and  tin  mining,  although  these  ores 
are  likely  to  contain  some  of  the  poisonous  metals,  as  lead,  arsenic, 
and  antimony,  the  miners,  it  is  said,  do  not  suffer  with  the  effects 
of  any  of  these  substjuicea.  In  lead  miuing  (for  galena),  however, 
miners  may  suffer  with  lead-poisoning,  but  whether  the  raetjd  gains 
access  to  their  botlies  as  dust  or  fumes  may  be  debated.  The  same 
may  he  said  of  mining  for  mercury  (q.  v.)  which  is  found  as  a  sul- 
phide (cinnabar).  In  th*^  great  Spanish  mercury  mines  at  Alnnuien 
the  miners  suffer  with  chronic  liydrai*gyrism,  but  this  is  caused  prob- 
ably by  the  vapors  of  mercury.  In  estimating  the  effects  of  min- 
ing upon  health  it  is  necessary  to  take  account  of  many  other  ele- 
ments besides  dust.  Thus  the  amoimt  of  water  in  the  mines  is  an 
imporUmt  factor  in  prcxlucing  disejise.  In  some  of  the  Cornish  tin 
and  copper  mines  the  water  is  so  abundant  that  it  is  neci^sary  to  uso 
great  engines  to  keep  it  constantly  pumped  out.  Of  course  in  such 
damp  mines  dust  is  not  much  of  an  evil.  The  depth,  and  conse- 
quently the  heat,  <>f  mines  is  an  importjint  factor.  Some  of  the 
Nevada  mines  in  this  country  are  of  great  de])th,  the  men  being 
obliged  to  work  in  a  temirjeratiire  above  100  \  The  severity  of  the 
labor,  even  tlie  labor  in  some  instances  of  merely  clinllnng  out  of  the 
mines;  the  constrained  positiouB  while  at  work,  the  extremes  of  heat 
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and  cold,  bad  domestic  and  personal  hygiene,  and  bad  habits,  all 
tend  to  promote  pulmonary  and  cardiac  affections  in  miners  which 
the  inhalation  of  dust  may  aggravate  or  which  may  predispose  to  tlie 
affections  caused  by  dust.  More  will  be  said  on  these  general  topics 
in  the  discussion  on  the  effects  of  coal-mining. 

Electro- 1 ilaters  are  exi>08ed  to  some  dust  in  the  processes  for  i>ol- 
ishing,  but  they  do  not  appear  to  suffer  serious  effects  from  it. 

Fik^cutters,  by  the  old-fashioned  process  of  hand-cutting,  were 
exjiosed  to  a  fine  dust  of  lead,  arising  from  the  leaden  anvils  on  wbich 
they  cut  the  files.  In  America  nearly  all  files  are  now  cut  by  mai^-hin- 
ery,  as  explained  to  the  writer  by  Messrs.  Disstou  ct  Co.  (see  section 
on  *'  Effects  of  Lead"),  and  consequently  this  exil  is  avoided. 

The  trade  that  is  conspicuous  above  all  others  for  the  suffering 
that  it  entails  from  the  inhalation  of  metallic  dust  is  that  of  the 
grinder.  According  to  some  of  the  writers  of  forty  and  fifty  years  ago. 
this  trade,  as  it  was  then  pursued  in  Sheffield,  England,  w/is  simply 
appalling  in  its  e>il  resuUis.  Dr.  J.  C.  Hall,  of  Hhefheld  ("The 
Sheffield  Grinders/*  Britkh  Mcdutd  Jounml^  1H57),  wrote  as  follows: 
"  If  ever  there  was  a  trade  more  poisonous  than  the  fabletl  valley  of 
the  U[Mvs — more  slow  in  its  effects,  it  is  true,  but  equally  deadly  with 
the  inhaling  of  the  atmosjjhere  of  the  famous  Grotto  del  Cane— it  is 
that  of  a  fork-grinder  who  works  without  employing  the  effectual 
means  for  his  preservation  which  the  fan  affords."  Continuing,  he 
says  that  over  the  door  of  the  hull  of  every  fork-grinder^  Mho  day 
after  day  ventures  to  grind  without  the  fan»  ought  to  be  written : 
"All  hoi>e  abandon,  ye  who  lalx>r  here";  for  his  work  without  this 
prot4?ctor,  will  most  certainly  kill  him. 

The  best  information  on  the  subject  of  grinder's  disease  is  ob- 
tained from  Dr.  Hairs  paper  and  fnim  a  small  m<»nograph  by  Dr.  G. 
Calvart  Holland  ("Diseases  of  the  Lnngs  from  Mechanical  Causes," 
1843).  Both  of  these  writers  were  Sheffield  practitioners  and  there- 
fore had  une<iualled  op[KirtunitieH  for  ol^ieTving  this  affection.  Bc^th 
of  them  give  iutereHtiug  details  of  the  trade  and  instructive  statistics 
showing  its  effects  u]K>n  mortality.  So  f ar  iia  I  know  their  writings 
are  still  the  best  sources  for  inf<»rmation ;  Ijecause  presumably  the  same 
cctnditions  e3dst  to-day  in  cutlery  works  as  they  descrilM/dt  except  in 
so  far  as  these  conditiona  have  been  modified  by  improved  venti- 
hition  with  fans.  In  America  the  subject  does  nut  appc»r  U)  hav« 
attracted  nearly  so  much  attention  as  in  England,  although  cutlery 
is  manufacturtHl  in  tliis  country.  I  have  not  Iwen  able  to  find  mmrly 
80  much  written  about  it  here  as  in  England  and  nn  the  Continents 
An  tho  Shi^ffield  writers  aro  the  most  complete  and  authoritative,  and 
as  the  affection  in  Philadelphia  i^  comiiaratively  rare  and  therefore 


414 


LLOYD— DISEASES  OF  OCCUPATIONS. 


has  fallen  but  little  under  my  immediate  notice*  I  Bhall  rely  largely 
upon  their  writiuga  for  tlie  facts  stated  liere. 

Grinding  edge-tools  in  of  two  kinds — wet  and  dry.  The  latter 
metliod  irt  far  the  more  injurious,  as,  naturally,  it  raises  far  the 
greater  amount  of  dust.  For  some  tools  Ixjth  methods  are  used — the 
mixed  method.  The  tooln  ground  are  scythes,  saws,  tiiljle-knives, 
machine  knives,  various  other  kinds  of  edge-tools,  tiles,  iieo-knives, 
razors,  scissors,  forks,  needles,  etc,  A  great  difference  in  their  bad 
effects  is  observed  among  the  branches  of  the  trade  accorrliDg  iis 
the  grinders  use  the  wet  or  dry  method  and  according  to  the  tend 
ground.  The  smaller  f»bjects  are  fur  the  most  trying  and  exacting 
upon  health.  The  worst  of  all  branches  are  the  fork-grinding  and 
nee<Ue-grinding.  This  is  liecause  in  grinding  these  small  objects  the 
workman  is  obliged  to  lean  close  over  the  stone  and  therefore  in- 
hales large  quantities  of  the  dust,  and  also  because  the  dry  grinding 
is  used. 

,  Grinding  was  formerly  carried  on  largely  in  the  country  by  the 
side  of  streams  which  Huj)plied  power,  but  since  the  use  of  steam  be- 
came genenil  the  trade  has  been  centinad  more  in  large  towns,  as 
Sheffield*  and  therefore  the  hygienic  conditionB  ai*e  not  so  good  as 
formerly.  The  men  are  aggregat^^d  in  large  buildings,  divided  into 
rooms,  eadi  containing  vfiriLius  numbers  of  wheels.  These  rooms 
are  called  *'hulls,"  the  literal  meaning  of  which  is  «^/c,  "and  a  '^-isit 
to  some  of  them/*  says  Dr.  Hall,  "would  convince  any  of  my  readera 
that  it  would  indeed  bi^  diJlicult  to  select  a  more  ai>pro]»riate  ap|>ella' 
tion."  Holland  says  that  a  sti'anger  entering  one  of  these  rooms 
would  find  it  difficult  to  breathe  in  it. 

The  dust  raised  by  grinding  is  composed  largely  of  minute  bits 
of  steel.  According  to  Hall,  twelve  raxor-blades  forged  in  the  roughs 
w^hich  weigh  two  jxninds  and  four  ounces,  lose  ten  ounces  in  the  pro- 
cess of  grimling.  This  loss  represents  so  much  line  metallic  dust, 
mingled  of  course  with  dust  from  the  stone.  This  statement  gives 
some  ideji  of  the  immense  amount  of  dust  produced  by  dry  grind- 
ing. According  to  Hollaml  the  concrete  masses  of  this  dust  formed 
in  needle-grinding  have  almost  the  specific  granty  of  iixm. 

Needle-grinding  is  the  most  destructive  among  all  branches  of  the 
grinder's  trade.  According  to  Holland  young  men,  aged  from  seven- 
teen to  twenty  years,  strong  and  rough  from  the  plough,  who  en- 
gi^ed  in  this  work  in  his  day,  were,  as  a  rule,  dead  Ijefore  they  were 
thirty  years  old.  This  frightful  mortality  was  in  spite  of  the  fact 
that  they  worked  but  six  hours  a  day.  The  average  age  of  these 
grinders,  according  to  Hollantrs  stjitistics,  was  only  25}  years.  Of 
all  those  who  died  of  whom  record  could  be  obtained  only  two  were 
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over  forty  years  old.  One  man,  aged  thirty-six  yeurs,  told  Dr.  Hall 
that  lit!  waH  a  **  very  old  man"  for  biH  traile. 

Fork -grinding  also  is  a  mont  destriK'tive^  bninch  of  tbe  trade, 
*Sueli  is  tLe  destructive  tendency  of  tLis  Virancb/'  sayi*  Holland, 
"  that  griudei-s  in  other  dejmrtinents  frecjuently  refuse  to  work  in  the 
same  ro(jiu."  Only  alxjut  twenty  jjer  cvnt.  uf  the  men  engaged  were 
above  forty  years  of  age,  and  several  of  these  had  commeDced  tbe 
work  late  in  life  <»r  had  worked  intermittently.  More  than  oue-baU 
of  the  men  em  ploy  ed  were  under  thirty  y  earn  of  age*  Among  20  deaths 
17  oocurreil  under  forty  yearn  of  age.  These  figures  sufficiently  at- 
test the  frightful  mt*rtality  among  the  workmen  in  this  branch. 

Dr.  Holland's  Inxok,  which  is  rich  in  statistit^,  reviews  all  de- 
partments of  this  melancholy  trade,  but  the  facts  and  figures  quoted 
a1x>ve  are  sufficient  for  our  purjwses  here.  The  grinding  of  tlie  larger 
and  heavier  tools,  such  as  scythes,  sjiws,  etc.,  which  is  done  largely 
by  the  wet  methotl,  is  not  nearly  so  destructive  to  health  and  life  as 
grinding  small  object**.  In  recent  yoars  the  wet  methjwl  of  grinding 
is  superseding  to  some  extent  the  dry  method  for  small  objects,  and 
til  is  doubtless  will  effect  a  decided  improvement  in  the  mortidity 
rate.  Even  when  Hall  wrote  bis  i>ai^r  (in  1857)  this  change  was 
being  effected  and  the  consequent  imi>rovement  was  l»ectiming  notJi- 
ble,  Atvonling  to  his  statistics  tbe  avearge  age  at  death  of  grinders 
working  under  as  favorable  circumstam-es  as  [sissible  was  alii:>ut  forty 
years,  ^^hich  wjis  a  distinct  gain  over  the  rates  noted  by  Holbiud* 
It  must  be  said,  however,  that  these  statistic*a  do  not  apfiear  to  have 
distinguished  sufficiently  the  various  branches  of  the  trade. 

The  mjmptomH  of  gnnder's  disease  are  those  of  a  slowly  advanc- 
ing bri>nchitis  with  asthma  and  sometimes  with  emphysc^ma ;  later 
.dilated  bronchi  with  excavation  are  obser\'ed;  tlien,  consolidation, 
and  breaking  down  of  lung  tissue  occur  as  the  terminal  processes. 
The  exact  relationship  of  tliese  ijrocesses  to  a  tubercular  infection 
in  grinders  is  an  interesting  and  important  sul»ject,  which,  of  coume, 
did  not  receive  much  liglit  from  tlie  earlier  writers.  They  endeavored, 
in  fact,  to  draw  distinctions  Wtween  true  **  consumption"  and  grind- 
er's "  asthma,"  but  the  sUte  of  pathological  knowledge  in  their  day  was 
not  ancli  as  t^y  fiermit  them  to  d<»  otherwi.se.  It  is  tjuite  evidi^nt  from 
reading  their  rt^ftorti)  of  cases  that  they  had  to  do  with  a  disease  tiiat 
was  e«sentially  tuliercnhir,  but  it  would  l>o  interesting  to  have  the 
exact  n^atiouship  of  this  inftniion  to  the  grinder *s  unwholeaome 
occniifltion  investigatixl  by  the  methods  of  modem  ba^teriologj.  I 
do  mit  know  whetlier  this  has  ever  l)een  rlone.  There  cau  be  no  doubt 
that  the  intliience  of  the  grimler's  trade  is  that  of  a  predisposing 
caufK^.    The  tuhalatiou  of  tlie  irritating  paiticli'a  of  stevl  into  tbe 
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luugs  causes  a  constant  catarrhal  bronchitis  and  pneumonitis,  with 

incretiae  of  connective  tissue ;  and  tliis  prepares  the  soil  for  a  tul)er- 
cular  infection  which  characterizes  the  latter  stages  of  the  disease. 
Hence  to  doscrilw  tlie  disease  in  all  its  details  is  to  descritxa  the  vuri- 
ous  stages  of  a  more  or  less  chronic  bronchitis  passing  into  a  de- 
stmctivo  tulx^rcnliir  ]>roce88.     It  is  scarcely  necessary  to  do  this  here. 

Dr.  Hall  says  that  the  disease  usually  Ijegins  with  some  digestive 
disorder.  The  breathing  l>ecoinea  short  and  diftimlt  even  on  slight 
exertion.  The  comi*lexion  becomes  a  dirty  white.  The  countenance 
is  indicative  of  distress.  The  ^tatient  has  a  sense  of  constriction 
across  the  chest  and  a  sense  of  dryness  in  the  l>ack  of  the  throat. 
To  these  succeeds  a  cough,  at  first  dry,  but  later  accompanied  with 
expectorafcion,  which  is  in  the  lieginning  frothy.  This  expectoration 
Boinetinies  contaiuK  dark-colored  matter,  which  hoB  been  attributes! 
to  the  carbon  from  siuoko  in  the  air;  but  the  addition  of  nitric  acid 
causes  it  to  disapj>car,  indicating  that  it  is  not  carbon,  but  probably 
pigment  matter.  Under  the  microscope  cells  contiining  iiigment, 
sarcina!,  elastic  filires,  pus  and  mucus  cells,  and  silicious  and  metallic 
paiiicles  are  found.  According  to  this  observer  the  general  symjj- 
toms  are  not  in  prop<jrti{>n  to  the  extent  of  the  disease  in  the  lungs. 
According  to  his  repoiied  eases,  however,  the  usual  symptoms  of 
pulmonary  tul)ercuIo8is,  as  loss  of  weight,  cough,  exijectoration, 
hfemoptysis,  and  tlie  usual  physical  signs,  are  easily  I'ecoguizable 
(op.  cii.). 

It  is  scarc^ely  worth  while  to  enter  into  a  discussion  here  as  to 
whether  inhaled  pai-ticlea  of  dust  can  become  indieddcd  in  lung  tis- 
sue. The  subject  has  excited  some  controversy,  in  which  eminent 
pathologists  have  engaged.  Virchow  contended  against  this  idea, 
the  theory  Ijeing  that  the  ciliated  epithelium  kept  the  oifentUng  mat-- 
ter  swei>t  out  of  the  bronchi.  Tht?  practical  observations  made  ui)on 
grindei-s,  miners,  granite  and  t»ther  stone-cutters,  and  pottei's,  all  of 
whom  are  exposed  to  most  injurious  varietitis  of  dusts,  and  exhibit 
an  abnormally  high  death-ratt^  from  pulmonary  diseases,  support  the 
l)elief  in  the  injurious  effects  of  these  sulistances  when  inhaled.  The 
observations  of  Greenhow  upon  miners*  lungs  (Trahmeihnm  of  the 
Pailiiihgiad  Society  of  Londtm.,  1869),*  of  Arlidge  upon  lung  disease 

•Greenhow  found  bronchial  cAtarrb,  interslitial  proliferation,  niiliorent  aad 
Ujickem'i)  pleum,  incrcoaed  duiisityof  luag,  arens  of  consoKdtttion,  nodulM,  dilated 
bronchial  tutn's.  and  distnscd  glands,  A  fluid  like  India  ink  could  be  squecxefi  out 
of  tlte  lunj^  tissue,  and  this  left  un  cvaporutiou  u  black  rmduc  which  was  tus<.ihible 
in  boiling  nitric  rujd  He  bcHcvi'S  in  X\\v  cxtrnuoous  origin  of  the  pigment,  and  tlie 
npi)earauco  of  Uiu  lung  which  ho  dopiilB  Im  conclusive  on  this  ^Kiiut.  Zcuker.  it 
wUI  be  recalled,  foutifl  a  red  pigment  1q  tbc  lungs  after  iubatation  of  the  rod  o^ide 
of  iron. 
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from  the  iuhalation  of  dust  (Britwh  and  Foreign  Medictt^Chirur^u^l 
J{evieu\  1875),  of  OandDer  aod  C^mtes  upon  the  lenioriH  in  n  ]>otter'8 
lung,  of  Alison  upon  the  disease  of  the  stoue-cutters  of  Edinburgh, 
aa  well  as  of  numerous  French  and  German  observers,  all  tend  to 
aopport  the  view  that  iu  M-hutever  way  the  inhaled  particles  act,  they 
succeed  iu  laying  the  foundation  for  pulrnomiry  iihtMais.  Even 
admitting  that  the  black  masses  expectorated  are  not  masBea  of 
carbon  or  metallic  substances,  but  that  they  are  aiti^nxl  hfematin 
of  the  blood,  this  after  all  is  a  Htrictly  secondary  tjuestion,  the  vital, 
or  rather  mort^d,  fact  being  that  tlie  cause  (dust  inhalation)  acts 
conntiintly  to  produce  an  effect  (pulmonary  phthisis).  Into  these 
profound  pathological  quebtions  we  caimot  enter  here.  Statisticd 
prove  beyond  a  doubt  that  dust  kills.  Thus,  taking  deaths  in  male 
adults  iu  Eijglaud  from  all  causea  as  l,*)rx\  it  is  seeu  that  of  these 
22()  are  from  jdithisis,  while  amoug  earthenware  manufacturers 
(potters,  etc.,  who  are  exposed  to  a  most  irritant  dust)  473  deaths 
from  phthisis  occur,  and  among  Cornish  miners  (who  are  exposed  to 
a  }»eculiarly  irritant  dust,  but  also  t*)  other  contributory  causes)  the 
deaths  from  phthisis  amount  to  690  (Nottu).  Finally,  it  may  be  said 
that  analysis  has  proved  the  existence  of  foreign  sul stances  in  the 
lungs  of  persons  exposed  to  dust.  Gregory,  of  Edinbui-gh  (quoted 
by  Hall),  found  that  small  black  concretions  in  the  lungs  of  a  collier 
yielded  carburetteil  hydrogen  and  tither  usual  products.  The  spe- 
cific gra^^ty  of  some  of  these  masses  in  the  luniks  of  grinders  has  indi- 
cated the  presence  of  iron. 

The  ]»ost-mortem  aiii>earanc^s  are  those  of  chronic  bronchitis, 
with  dilated  bronchi,  enliirged  brtmchial  glands,  adheieut  pleura, 
cavitiea,  consolidation,  and  in  some  instances  dilated  heart  and 
granular  kidneys.  Inilulgence  in  alcoholic  drinks  probably  contri- 
butes to  the  kidney  and  cardiac  changes. 

For  the  prevettfion  of  grindera*  disease  Hall  makes  many  snggee- 
tioDs.  The  brutish  indifference  of  many  of  these  English  workmen 
passes  comprehension.  They  apf^earetl  formerly  t<»aect^pt  their  fates 
as  inevitable,  and  were  not  only  indifferent  but  even  hostile  to  methods 
devised  for  their  relief.  Some  of  them  declined  to  use  the  fan,  and 
thej  even  opi>o8ed  its  introduction  for  fear  that  a  diminution  of  the 
high  death-rate  would  lead  to  a  reduction  of  wages !  Dr.  Chadwick 
says  that  when  he  and  others  at  Sheffield  once  tried  to  get  grindem 
to  use  methods  for  prevention  the  men  said  that  they  preferred  a  high 
death-rate  with  high  wages.  They  even  introduced  their  ^*ery  young 
children  as  apprf*ntices  to  their  nefarious  trade  liefore  the  factory 
laws  regulated  tlie  matU.T.  Wlien  business  was  good  they  thus  in- 
Greased  their  earnings,  which  they  often  speai  in  dimi>atioii.  The 
Vol.  iil-'il 
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one  effectual  niea-ns  for  preventing  high  mortality  is  the  use  of  veu- 
tilatiDg  fau8  and  tubes  to  carry  ofif  the  dust.  Of  Ifite  years  tliese 
have  been  extensively  introduced  and  with  admirable  effects.  Tlie 
fan  should  be  re4iuired  by  law.  The  substitution  of  wet  for  dry 
gi'iudiug  sliduld  be  made  when  possible,  and  the  two  processes 
ought  not  be  carried  on  in  the  same  room,  as  it  is  senseless  to  expose 
wet-grinders  to  the  dust  of  dry -grinding.  Finally  the  hours  of  labor 
should  be  regulated,  and  children  of  tc^nder  years  should  not  be  era- 
ployed,  since  they  are  very  susceptible  to  the  bad  effects  of  the  dust, 
and  by  laying  the  foundation  of  the  disease  at  an  early  age  they  con- 
tribute to  the  high  niurtality  in  early  adult  life. 

The  ireatmeut  for  tlie  disease  is  that  which  is  adapted  to  chronic 
bronchitis  and  tuberculosis.  But  it  is  needless  to  say  that»  so  long 
as  the  calling  is  i)ursued,  this  treatment  has  but  little  controlling 
effect, 

3fiiiei*al  Dust, 

Among  those  who  are  exposed  to  mineral  dust  to  an  especially 
injurious  extent  are  minei-s,  potters,  glass-cutters,  and  stone-cutters. 
In  some  other  trades  mineral  dust  is  encountered,  but  those  men- 
tioned furnish  a  type,  a  descrijitiou  of  which  answers  more  or  less 
exactly  for  all.  Diamond  and  gem  cutters  are  exposed  to  an  irrit^ii- 
ing  dust.  Diamond  cutting,  as  ijractised  in  some  parts  of  the  Low 
Countrie-j,  is  especially  injurious. 

An  extensive  literature  has  grown  up  al>out  the  diseases  of  miners, 
and  especially  about  the  so-called  "miners'  phthisis."  This  affec- 
tion after  all,  just  as  in  the  case  of  the  grindei*s,  is  only  pulmonary 
tuberculosis.  Therefore  tliere  is  no  very  good  reason  for  describing 
it  apart  from  that  affection.  Li  f«»rmer  years,  before  the  bacillus  of 
tubercle  had  been  discovei*ed,  and  conseipiently  before  the  inftu'tious 
origin  of  "consumption"  was  known  or  dreamed  of,  it  was  customary 
tn  atfc^^mpt  to  draw  distinctions  between  the  various  kinds  of  phthisis. 
Thus  grinders'  asthma  and  miners'  phthisis  were  looked  ujion  by 
some  as  distinct  morbid  entities.  These  views  no  longer  hold.  All 
these  destructive  lung  disorders  are  now  known  to  Im  tuliercular,  and 
to  arise  from  iufectiou  by  a  recognizable  bacillus.  The  inhalation 
of  dust  is  simply  a  predisposing  cause.  The  more  irritating  the 
dust  the  more  active  and  [>ersistent  will  l>o  the  conse(juent  bronchial 
catarrh,  which  forms  the  nidus  for  the  bucillus.  Hence  it  is  seen  that 
in  some  dusty  occupations  the  tendency  to  pulmonary  tuberculosis 
is  more  marked  than  in  others.  This  is  owing  in  i>art  tf^  the  nature 
of  the  dust  inhaled.  Metallic  dust,  of  which  the  substance  is  exceed- 
ingly hard  and  of  which  the  points  and  edges  are  sharxi,  is  of  course 
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one  of  the  woret.  Steel  is  especially  mortal,  as  has  just  been  shown 
in  the  case  of  grindere.  Silieioua  dust,  which  is  encountered  by 
potters,  is  also  exceedingly  injurious,  as  is  also  the  dust  from  some, 
but  not  all,  kinds  of  stone.  In  the  cases  of  miners  the  quality  of  the 
dust  varies  greatly  according  to  the  substance  mined  and  the  strata 
in  whicli  it  is  worked.  The  Cttrniah  mines  are  sjtid  to  be  esjjeciaUy 
harinfiil»  although  they  are  very  damp.  Goal  mining,  which  raises  a 
dust  that  is  really  vegetiiblc  in  origin  but  tliat  acta  practically  like 
a  mineral,  excites  many  cases  of  phthisis.  It  is  alisolutely  essential, 
however,  to  recall,  as  urge<l  in  an  ejirlier  part  of  this  pai»er,  tliat  many 
factors  must  be  tiiken  into  account  in  estimating  the  injurious  effects 
of  cjccupation  ui«)n  health.  In  the  cases  of  all  miners  this  is  esjie- 
cially  true.  In  the  case  of  the  coal  miner  it  is  necessary  to  consider 
that  he  is  exposed  not  only  to  dust  Imt  to  injurious  gases,  to  depriva- 
ation  of  sunlight,  Uy  severe  toil  in  a  constrained  attitude,  to  ex- 
hauHted  air,  and,  not  unfrec|uently,  to  the  eflfects  of  l>ad  habits  and 
poor  domestic  hygiene.  All  these  various  factoi-s  differ  widely  in 
different  mines  and  in  different  h>calities  and  countries,  and  they 
present  a  complex  subj«>ct  which  ciinnot  be  much  more  than  stated 
here.  As  far  as  pulmonary  infection  by  the  bacillus  of  tuljercle  is 
.eoncemed,  however,  it  may  be  said  that  they  all  predispose  to  it 
1  favor  its  spread.  The  fibrtJid  form  of  phthisis,  in  which  there 
IS  overgrowth  of  connective  tissue,  seems  to  be  not  uncommon  in 
miners^  and  this  fact  is  probably  due  to  the  {)ersisting  irritating  ef- 
fei'ts  of  the  dust  inhaled. 

The  coal  miners  of  Pennsylvania  furnish  undoubtedly  a  cptota  of 
consumptives,  but  how  large  this  quota  is  in  proportion  to  the  popu^ 
lation,  and  how  high  the  death-rate  from  tubercle  is  among  them  I 
have  no  means  of  ascertaining.  It  seems  that  a  careful  study  of  their 
vital  statistics  has  never  been  maile,  as  has  been  done  in  England  by 
Oreenhow  for  the  Cornish  miners.  Dr.  Fussell,  of  the  University 
Hospital  in  Philadelphia,  tells  me  that  ho  mnm  in  that  institution 
occjisioual  cases  of  phthisis  in  miners  from  the  coal  regions,  but  that 
they  are  simply  cases  of  tulierculosis  and  have  nothing  s|tecial  in  them. 
It  is  proper  to  say  tliat  some  authorities  still  claim  that  a  true 
"anthracosis,"*  as  distinct  from  tuberculosis,  may  exist.  This  on* 
thracosis  is  charactenised  by  an  infiltration  of  carbonaceoas  matter  in 

^^P  *  Afl  ■ptdtiwni  of  woH -coinage  I  may  give  here  Uio  it<rnic  devised  hy  Zetkhcf 

W  for  tlif^  TrtrioUH  form«  of  p1iUi!*is  due  to  dost.     I^MniiiMnoooniarit  (itvri^iMv,  a  lung. 

I  anil  K&t'ii;,  dtist)  \i  a  jrencnr  name  for  thr  wbote  cUm.    Aathniooali  (Ai^^,  coal) 

I  fatho  form  dti«  In  coal-dust :  aidcTtHiH  (iriAtfpn^,  iron)  tliat  dut*  to  Eron.     ChalJoosIs 

I  (r^^*  gnvel).  byuiDoaia  {fii^ooo^,  coiUm),  mad  tobacooala  an  oifaer  apodal  dealg- 
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the  luDg  tissue  isith  fibroid  proliferation.     Arlidge*  holds  to  this 
view.     The  presence  of  coal-dust  is  claimed  by  Layet  to  hare  been 
observed  in  other  tissues,  as  in  the  mesenteric  glands;  and  Soyka 
(quoted  by  Arlidge)  detected  it  in  the  liver,  spleen,  and  kidneys, 
In  some  instances  tlie  lung  looks  as  if  **  steeiied  in  ink."    A  black  ex- 
pectoration exists  in  some  cases,  and  this  may  persist  for  a  long  time 
after  the  work  has  l>een  abandoned.     liindMeiscli  cUiimed  that  he  had 
been  able  to  recognize  the  stmcture  of  coniferous  wood,  complete]; 
carbonized,  in  a  small  particle  removed  from  the  lung  of  a  daai-' 
inhaler.     It  is  probable  that  soft  coal  is  more  injurious,  as  being  moro , 
dusty,  than  hard  coal.     Ogle  maintains  that  true  tuberculosis  amon^j 
miners  is  comparatively  infrequent,   and  that  coal  dust  has  a  spe- 
cific action  against  tubercle.     But  this  seems  to  bo  an  extravagant 
assertion,  which  may  be  traced  to  tbe  fact  that  this  ol)server  insists 
upou  a  distinetion  between  tuberculosis  and  the  limg  disease  in  miners. 
A  bactf>iriological  examination  ought  to  settle   this  disputed  point. 
That  the  lungs  of  miners  contain  a  large  quantity  of  carbonaceous  i 
matter  does  not  alter  the  fact  that  the  destructive  process  may  be  due  | 
to  t!ie  action  of  the  bacillus  of  tul>ercle. 

The  8i/mpioms  of  miners'  phthisis  are  those  practically  of  phthisia 
from  all  causes.  The  disease  is  si^metimes  chrooie,  e8i>eciaUy  when 
it  assumes  the  fibroid  ty[»6.  It  may  be  precedetl  by  a  slow  bronchitis, 
steadily  progiessive  or  marked  by  exacerbations.  Dyspnoea  is  often i 
extreme  in  this  stage  of  bronchitis.  Cough  and  expectoration  are 
more  or  leas  constant.  In  Inter  stages,  w  hen  tubercular  infection  has 
become  well  establisheil,  the  usual  Rymptoras  of  progressive  breakinf^ 
down  of  luug-tinsue,  with  emaciation  and  failing  strength,  are  seen. 

The  tirahfiriit  is  that  for  chronic  bronchitis  and  pulmonary  tuber- 
culosis as  seen  under  all  circumstances. 

In  conclusion  it  may  bo  said  that  miners  suffer  with  other  com- 
plaints, the  moHt  eomnum  of  Avhich  are  ana»mia,  rheumatism,  and 
nystagmus.     The  hitter  is  described  elsew^here. 

8toiie-cuttei*s  and  (juarry-men  suffer  in  various  degrees  from  the 
inhalation  of  dust.  The  extent  of  the  evil  in  their  cases  depends 
upon,  first,  the  charact<3r  of  the  dust  and,  second,  the  circumstanoea 
amid  which  the  work  is  pursued,  Qnarry-meu  are  liable  to  accidents 
and  to  the  effects  of  very  hard  labor.  If  they  work  under  ground  or 
in  deep  ipianies  they  may  suffer  w^ith  the  effects  of  dampness.  The 
quality  of  the  stone  has  much  to  do  w4th  the  extent  of  pulmonary 
disease  among  stone-cutters.     Some  stone  is  much  more  dusty  than 


*  Arlidge  {op.  eit.)  baa  an  extended  dlBcuflsion  of  thia  whol«  question,  with 
ciU^iou  of  luiuijr  HUthurittos. 
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others.  A  sedimentary  stone*  for  inatiiDee,  that  waa  formed  origin- 
My  sim|ily  by  the  deposit  of  earthy  and  silicious  particles  under 
water,  is  much  more  Uable  t<j  ^i\e  off  a  large  qaaatity  of  dust 
than  is  a  stone  that  was  fused  in  early  geological  ages — the  igneous 
stones,  for  instance,  like  ^^ranite.  Although  the  particles  from  these 
latter  stones  are  exceedingly  hard,  yet  there  is  not  much  true  dost, 
t>u!y  the  pkarticles  actually  displaced  by  the  contact  with  the  tool 
being  thrown  off.  These  }>robably  do  not  carry  far  in  the  ain  and 
are  mostly  too  large  to  gain  access  to  the  alveoli  as  dust.  This  ^^as 
the  explanation  given  by  Hamilton,  of  Aberdeen  (quoted  by  Arlidge), 
for  tlie  fact  that  the  masons  and  ixvlishers  at  the  Aberdeen  quarries 
do  not  suffer  much  if  any  with  industriiU  phthisis. 

Slate-quarrying,  mill-stone  working,  and  working  in  light  sand- 
stone produce  bronchial  irritation,  interstitial  proliferation,  consoli- 
dation of  lung  tissue,  tubercular  infection,  and  death.  Edinburgh 
me,  that  prinluced  from  Craigleith,  has  long  been  known  to  be  es- 
pecially injurious  to  the  lungs  of  tliosp  working  on  it.  This  effect 
was  notetl  early  in  this  century,  and  was  the  object  of  study  by  l^o- 
feaaor  Alison.  His  statements  are  most  pessimistic,  and  his  views 
were  possibly  somewhat  exaggerated.  It  is  probable  that  the  lung 
disease  was  induced  to  some  extent  bj  other  factors,  as  exjxisure, 
heredity,  and  bad  habits.  Still  the  fact  remains  that  a  large  mortnl- 
ity  from  pulmonary  phthisis  was  noted  among  these  men. 

The  pathology  is  practically  the  same  as  has  already  lieen  noted. 
Peacock  {MtjJico-Chirttrguxd  Bcineic,  1800)  in  a  case  of  a  mill-atone 
worker  noted  the  post-mortem  changes  of  tuViercultisis,  as  is  evident 
now  from  reading  his  description.  These  were  tulM?rcular  masses, 
consolitlation  of  lung-tissne,  cavities,  and  diseased  bronchial  glands, 
t^r  combustion  of  dense  portions  of  the  lung  silicious  particles 
ere  found  in  the  ash  in  larger  quantities  than  are  found  in  normid 
lung-tissue. 

La  stone-cutters,  as  in  griudei-s,  lesions  of  the  eyes  occur  from  fly- 
ing pieces  of  metallic  or  mineral  snlistances. 

Among  workers  in  minend  dust  potters  rank  among  the  foremost 
of  those  who  suffer  fnim  its  inhalation.  In  fact,  according  to  Hirt*8 
tjible,  one  class  of  these  workmen — ^litnt-grinders — are  at  tlie  very 
heatl  of  the  list  for  their  mortality  rate.  To  understand  the  reasons 
for,  and  tln^  circumstanceJi  of,  this  exjiosure  it  is  necessary  to  enter 
briefly  into  a  study  of  some  oi  the  details  of  the  trade.  Clay,  of 
which  substance  all  fH)ttery  is  made,  in  the  natural  stato  is  an 
hvdnited  silicate  of  alumina.  It  is  the  most  wudely  disseminated 
mineral  sulwtfinee  in  nature.  When  mixed  properly  with  water  cLaj 
can  readily  U'  moulded  into  the  innomeiable  shapes  that  it 
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in  pottery.  When,  being  tliua  moulded,  it  is  baked,  it  undergoes  a 
chemical  chanj^e,  the  water  being  driven  off  and  the  anhjdrous  sili- 
Cfito  of  alumina  beui^  left  as  the  finishe^l  product.  For  decorati 
piirposea  various  coloring  matters  are  uwed;  these  are  laid  on  befo 
the  piece  is  "fired,"  i.e.,  baked,  and  become  incorporated  with  the 
substance  of  tlio  clay,  or  are  held  to  its  surface  with  some  vitreous 
material,  or  flux,  which  forma  thus  a  glazed  sui'face  on  the  object. 
VariouB  metallic  ftubstance^  are  used  for  the  pigments,  and  lead  enters 
largely  into  the  Eus,  According  to  the  statement  of  the  foreman  of 
some  large  potteiies  near  Philadelphia,  communicated  to  me  by  Dr, 
Summer,  this  flux  is  composed  of  litharge  (lead  oxide),  clay  and  flini 
Clay  thuH  baked  is  one  of  the  most  durable  products  of  human 
it  does  not  wear  inii  or  undergo  organic  change  in  its  sulwtauce  (ny 
tlie  action  of  air  or  water  (or  if  any  it  is  very  slight) ,  the  objec 
made  from  it  being  mostly  destroyed  by  lireakage  alone.  In  so 
forms,  it  will  absorb  water,  but  it  will  not  again  Inecome 
hydra  ted. 

Clay  is  found  in  several  varieties,  and  for  practical  purposes  h 
to  be  mixed  with  other  substancPH,  It  is  sometimes  mixed  with  or 
made  up  of  ground  flint,  Flint  itself  is  a  silicious  substance, 
a  variety  of  quartz.  One  variety  of  clay,  much  used  for  the  manu- 
facture of  fxn'celain,  is  a  product  of  tlu>  d*>comin>sitiou  of  feldspar 
and  therefore  is  found  usually  in  association  with  granite.  It 
called  kaolin,  a  Chinose  name,  as  this  variety  of  clay  was  tirat  n 
in  Chiua,  anil  formerly  was  exported  from  that  country.  It  is  tb 
clay  of  which  the  tine  Chinese  and  Japanese  porcelain  is  made. 
It  is  now,  however,  found  in  abuudiince  in  other  countries,  as  in 
Nebraska  in  tlie  United  States;  in  Saxony,  where  it  is  tlio  substJince 
of  the  famous  Dresden  china;  and  in  England,  where  it  is  miue<l  and 
used  in  large  quantities.  Kaolin  luis  as  a  liasis  a  crystiilline  substfince 
which,  as  in  other  claya,  is  an  hydratnd  silieate  of  alumina.  In  min 
ing  kaolin,  which  has  various  local  names,  and  in  grinding  all  vari 
ties  of  clay,  which  has  to  l>e  dime  with  gre^t  care  and  thoroughne 
much  dust  is  raised.  This  dust,  being  almost  entirely  silicious 
of  tjhtssy  consistence,  is  exceedingly  irritating  to  the  lungs,  ranking 
next  to  metallic  dust  in  iia  power  for  evil,  if  indeed  it  does  not  eve 
surfjuss  it. 

It  is  not  necessary  for  us  to  enter  fuilher  into  the  details  of  the 
potter's  trade.  It  is  an  induatr>"  of  great  antiquity  and  of  almost 
universal  dissemination  among  primitive  [>eoples.  It  is  now  carrier! 
on  in  every  civilized  country.  It  is  sufficient  to  say  that  in  additio 
to  the  grinding  of  the  clay,  the  baked  product  is  subjected  sometimes 
to  another  grinding   process   for   polishing   and  for  removing  ine- 
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qualities  from  the  surfiioe.  This  ia  doue  on  lathes  or  with  gaud 
pa|>er,  and  raises  clouds  of  dust.  A  prolific  source  of  dust,  according 
to  ArliilKe,  is  this  prooeas  for  scouriuK.  <»r  cleaning  the  surface  of 
the  pottery  afk»r  it  hius  l>een  baked.  Dr.  Warruan  ("  Diseases  of  Pot- 
ters/* ReiH>rt  of  the  State  Board  of  Health  of  New  Jersey,  1887,  XL, 
97)  says  that  the  scourers  are  exposed  to  a  terrildy  irritjiting  dust 
aud  that  they  are  the  chief  sufferers.  They  are  mostly  women,  and 
thirteen  years  is  the  longest  that  any  one  of  thera  had  worked  in  tho 
Trenton  ])otteries. 

The  diseases  of  ixitters,  incident  to  their  trade,  have  long  attracte<l 
attention.  Among  them  is  leatl-poisoning,  whicli  has  already  been 
referred  to  (see  "Effects  of  Lead").  The  snbjoct  that  int^^rosts  us 
here  is  the  involvement  of  the  limgs  from  thr  inhiilntion  of  dust. 

Among  English  writers  Arlidge,  who  practised  in  the  Stafford- 
shire pottery  district,  has  written  with  the  most  attention  to  debiila 
(**  Diseases  Prevalent  Among  Potters."  Loudon ♦  187*2,  also  his  larger 
work,  already  tjnote<l).  Acconling  to  his  statistical  table  bronchitia 
and  phthisis  were  the  most  common  diseases  in  male  potteiBr 
Bronchitis  was  twice  as  common  as  in  tlie  general  |X)pulation. 
Among  American  authors  Dr.  Warman,  in  the  valuable  j>aper  just 
cited,  has  written  on  the  subject.  His  oliservations  were  made  in  the 
extensive  potteries  at  Trenton,  N.  J.,  in  which  five  thousand  men, 
women,  and  children  are  employed.  He  gives  an  admirable  descrip- 
tion of  the  trade  as  carried  on  in  this  important  centre.  The  work- 
I>3oi)le  suffer  with  j^hthisis,  lead-ptusoning,  rheumatism,  digestive 
tlisordere,  and  aniemia.  The  scourers^  as  already  said,  suffer  moat 
from  dust,  but  workmen  in  many  otlier  branches  also  breathe  a 
dust-hulen  air.  Much  dust  is  raised  from  the  dried  clay ;  when  in 
a  moist  state  the  clay  is  carelesslv  thrown  ab*>ut,  anil  becoming  dry 
is  ground  under  foot.  Ill  health  is  aggravated  by  unclean  habite, 
bad  ventilation,  and  intern i»erance. 

The  symptoms  of  ]>otter's  lung  disease  are  not  H|>ecially  distinc- 
tive. They  are  simply  those  of  chronic  bronchitis  an*i  asthma,  pass- 
ing intiD  tuljerculosis.  ArUdge  says  that  dy8pn<wi  is  extreme  and 
out  of  proportion  to  the  bronchitis  preaenL  From  his  description 
of  the  lesions,  however,  tlris  discrepancy  does  not  appear  to  be  strik- 
ing. He  is  one  of  those  who  endeavor  to  dmw  a  distinction  l»etween 
**lK>tters*  asthma"  and  onlinary  pulm<mary  tnlierculosis.  We  are 
sure,  however,  that  this  distinction  will  not  hold  under  the  critical 
study  of  miMlern  pathology.  The  long-continued  bronchitis  leads  to 
some  fibrosis,  but  in  the  end  the  lung  tissue  bmaks  down  under  tho 
ravages  of  the  ttiliercle  bacillus,  aaid  cavities,  adherent  pleura,  and 
diaeaaed  bronchial  glands  are  found  aft4^r  ileath. 
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Greeiihow  (**  Third  Report  of  the  Medical  Officer  of  Privy  Com 
cil,"  1800)  has  caleulatetl  the  mortiditj-rate  fi-oiu  pulmonary  aff< 
iioiis  for  the  pottei^s  of  Stoke-iipnn-TreDt.  H«  found  a  death-rat©  froi 
these  aifectious  for  male  inhubitnuts  of  7.21  per  1,0()0,  an  compan 
with  a  rate  of  fi'ora  2.97  to  4.46  in  selected  healthy  rural  districi 
while  for  females  the  death  rate  was  aliiioHt  e«iually  high;  and  raoi 
than  Italf  of  these  deathn  in  Stoke  were  ia  potters,  although  pottei 
form  ouly  about  one-third  of  the  population  of  the  pdace.  This 
shows  an  exceedingly  high  dt^ath-niti^  from  lung  disease  for  potters, 
and  points  to  a  sj^euial  operating  cause.  Aeeonling  to  0gle*8  table 
("lieport  of  the  Registrar^Geiieral/'  1885,  Supplement,  p.  26)  the 
comjiarative  mortality  figure  for  earthenware  manufacturers  is  among 
the  highest  on  the  list  of  oct*upatioiiH,* 

Powdered  china  clay  (the  same  apparently  as  kaolin)  is  used  for 
sizing  cotton  thread  pre[)aratory  to  weaving  it.  The  object  for  tbi 
accordiug  to  Buchanan  ("  On  Sizing  Processes  in  Cotton  Manaft 
tiire,"  etc.,  ** Report  of  the  Local  Government  Board,"  1872), f  10 
give  tenacity  tf>  the  thread  and  to  prevent  friction  during  its  pi 
through  the  machine.  Formerly  Hour  and  tallow  were  used,  but 
the  china  clay  was  added  to  avcnd  discoloration  and  to  aid  the  weaT- 
ing.  Later  it  was  used  by  the  English  as  a  mere  adulteration  t<> 
increase  the  weight  of  the  cloth.  The  first  incentive  to  this  fraud_ 
was  the  cotton  famine  caused  by  the  American  Civil  War,  Bomi 
times  a  deliquescent  salt  is  used  in  addition.  In  weaving  it  is  nec4 
sary  to  keep  tlie  air  of  the  mills  warm  and  moist  in  order  that 
sized  thread  may  be  properly  manipulated.  In  spite  of  the  mois- 
ture, ho%vever,  much  dust  is  given  off  from  the  sizing,  and  constitui 
a  sinirce  of  disease.  It  cou(hices  to  [lulmunary  afiVetions,  just 
does  when  encountered  in  other  trades.  Cotton-weaving  predis] 
i*^  these  affections  also  because  <jf  the  high  tern7>erature  and  aiiificii 
moisture,  without  ventilatit>n,  that  are  maintained  in  the  mills. 
The  work  thus  Ix^comes  very  exhausting,  inducing  aujemia,  gasti 
disordei's,  and  lu'onchial  catarrh.  Buchanan's  investigations  wei 
made  at  the  rcipiest  of  the  workmen,  who  in  this  instance  showed  an_ 
intelligent  appreciation  of  the  demands  of  health. 

Organic  Dust 

DuBts  from  the  vegetable  and  animal  worlds  are  sometimes  the 
Boarces  of  disease.     The  dusts  that  are  classed  thus,  however^  are  not 


♦It  Is  1,742,  fts  compared  with  556  for  clergymen,  509  for  gardeners.  681  U 
fnrmera,  on  the  ooe  hand,  and  2,205  for  iun  aervanls,  and  1,839  for  Corniah  mioei 
OD  the  other, 

t  An  abstract  of  this  paper  \s  m  the  Medical  Times  aod  Qazette.  1872,  L, 
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always  purely  Tegetable  or  auimal,  as  the  case  may  be,  but  often 
contaiu  a  great  deal  of  mere  dirt,  which  ia  probably  moatly  eartliy, 
hence  mineral. 

The  two  vegetjible  Bub8tanee8  that  are  coDspieuous  for  raimug  an 
irritating  dust  are  cottoD  and  flax. 

Cotton  gives  off  a  dust  e8i)et'ially  in  the  early  stages  of  its  raami- 
facture.  These  early  HtageH  ai*e  opening  the  coMix»ress*ed  Imles,  pick- 
ing out  and  sorting  the  cotton,  and  passing  it  through  Tari(»us  ma- 
chines, such  as  "^scutching"  and  '*C4irding"  mju^hines,  the  objects  of 
which  ai-e  to  free  the  eott*»n  from  impurities.*  It  is  thus  converted 
into  a  flnify  mass  which  is  adaptetl  to  spinning.  The  dust  of  c4^tton» 
or  **  flue"  as  it  is  called,  is  compose<l  largely  of  eotton-filire.  and  it 
has  an  appreciable  taste  and  smell,  especially  to  a  person  unused  to 
it.  It  causes  irrittition  to  the  nose,  thnmt,  larynt,  jind  bronchial 
tubes.  The  symptoms  are  dryness  of  the  throat,  huskiness  of  the 
voice,  cough,  and  exi>ectoration.  The  cough  is  said  to  l»e  worse  in 
the  morning,  the  expectoration  being  tenacious  and  difficult  to  be 
gotten  rid  oL  Fi Vires  of  cotton  have  been  found  in  the  sjmta  with  the 
micro8coi)e.  In  time  proliferati<m  of  connective  tissue  ensuefi^  as  in 
most  eases  of  industiial  phthisis,  and  dyspncea  and  emaciation  occur. 

tin  many  cases  it  is  evident  that  a  true  tul>ercular  infection  takes  place. 
Dr.  F.  F.  Simpson,  of  Spartansbnrg,  S.  C,  in  a  letter  to  Dr.  H. 
W.  Cattell,  which  the  latter  has  communicated  to  me,  descril>e6  an 
affei'tion  of  the  tonsils  in  cotton-ojMftratives  in  tliat  State  due  t<^i  their 
cnstom  of  sucking  cotton  fibre  strongly  into  their  mouths  in  some 
l>rocess  of  their  work.  These  fibree  l>ecome  encysteil  in  the  crypts  of 
the  tcmsils,  thus  l>ecoming  a  source  of  constant  irritation,  and  giving 
rise  to  what  in  that  section  is  not  ina]>tly  termed  "weaverB*  tonsils." 

Acconliug  to  Greenhow^s  statistics  (o/?,  cif.)  the  annual  uuml)er 
of  dejiths  from  pulmonary  diseases  in  one  of  the  cotton  districts  of 
England  was  9.75  for  each  1,000  males  and  9,28  for  each  1,000 
femaka — a  high  pro|K>rtion.  According  to  Ogle*8  table  the  compara* 
tiv©  mortality  figure  for  cott<m  and  linen  manufacturers  is  1,088, 
which  is  rather  high,  f 

Flax  gives  rise  to  a  dust  that  is  even  more  irritating  than  that 
fi"t:)m  cotton.  Dr.  C.  D.  Purdon,  who  oliserved  its  efi*ects  among  the 
workmen  in  the  linen  fjictories  in  and  around  Belfast,  has  descril>ed 

t*  The  itatgmcnt  ta  tJiii  text  is  tiiflkleiii  for  our  purpowak  Tbe  iniaute  deflcrip- 
ttnn  of  ruachlnrry  a&d  thi*  use  of  t4'rhniail  tcifiiif,  In  wtilch  flomc  writera  indulge, 
uoiy  cuufuau  U»U  subject  for  mmi  ivtulvn. 
t  II  is  not  10  high,  however,  lu  tlwt  far  medical  nmn  (K123},  iniisidatui  (1.314), 
■od  Isw  clerks  (1.151),  all  of  whom,  one  woukl  supiiose,  bad  s  more  limlihful  occu* 
^tioo  tbsn  a  coClofi  worker. 
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them  in  a  short  paper  {"  The  DiaeaseB  Which  PreTail  Among  Work 
iu  Flax,"  Dublin  Joimuil  of  tite  Medical  Sciences,  Vol.  LXXL).  Th« 
flax-dnst  is  called  "  ponce,  *'  and  "  it  is  prodnced  when  the  fibre  is  cleaaed 
by  machinery'  from  the  decaved  wood  and  earth  that  had  adhered  to 
it  in  the  steeping  |K>old/'  In  the  process  of  "scutching''  this  diust  is 
given  off  id  large  quantities.  Fortunately  the  cleaning  process  taken 
pl/ice  during  only  a  comparatiTely  brief  i>ericHl  of  each  year,  that  im- 
mediately following  the  gathering  of  the  flax.  But  Jlax-dressere  arw 
ex|K>Hf*d  all  the  year  round.  The  symptoms  descrilied  by  Purdon  are 
dryness  of  the  throat,  cough,  and  dyspnoea,  due  to  bronchitis,  par- 
oxysms c>f  diMtreHHiDg  cough,  with  straining  and  vomiting,  and  erea 
expect<^>ration  of  blood-staiDed  sputa;  and,  finally,  in  many  casea^  a 
tnie  tubercular  phthisis.  According  to  this  writer  **3ix  per  mill'* 
is  the  [»roitortion  of  deaths  per  year  from  phthisis,  a  proportion  of 
wfiich  wa  have  no  means  of  judging  except  from  his  statement  that 
it  is  high. 

According  to  Valliu  (article  "  Rouissage, "  "  Dictionnaire  Encyc 
f^edifpie  des  Hcienccrt  Modicales")  the  process  called  iu  French 
** rouissage/'  in  English  "  water- rotting, "  or  "retting,"  andw^hich  has 
for  its  oliject  liberatiug  the  fil>re"  of  flax  and  other  textile  plants  from 
the  coUoiihil  mattor  that  aggluti Dates  tliem,  is  disagreeable  and  in- 
coinmodiug  ratlier  than  really  uuhealthfuK  The  putrid  waters  re- 
sulting from  the  process  are  not  likely  to  give  rise  to  disease  from 
their  being  druuk,  because  the  foul  smell  is  an  eifectual  safeguard 
against  this  mistake.  Flax-workers  sufler  also  from  various  skin 
eruptions »  especially  a  "  i>erifolliculitis"  due  to  irritating  materiala 
oils,  etc,  met  with  iu  thoir  work  (TjeloirJ.  Greenhow*s  statistic 
study  {up.  eit,)  shnws  a  high  mortality  from  ijulmonary  affections 
diHtricts  in  which  tlux-working  is  carried  on.  The  workers  in  jute 
and  hernp  an>  exposed  to  some  of  the  same  evils  as  aMict  those  who 
W(»rk  ill  llax. 

Am<»ng  other  kinds  of  vegetable  dust  that  may  do  injury  to  health 
is  that  fi'om  wood  and  from  grain  an<l  flour.  Wood-dust  variea 
widely  in  its  character,  as  can  readily  l»o  umlerstoocL  Some  kinds 
are  much  harder  and  more  irritating  than  (jthers.  Cari>^titer8  and 
cabinet-makers  are  exposed  to  wood-dust,  but  it  is  doubtful  whether 
they  suffer  from  lung  diseases  as  a  conse<|uence.  Workmen  in  leatl- 
pencil  factories,  who  saw  the  grooves  in  the  cedar  handles  for  the 
receptiiin  of  the  lead,  arc  cxp(»so«l  to  dust,  and  according  to  Merkel* 
suffer  fretpiently  from  consumption.     Workmen  employed  on  mad- 

•  A  tmiisldtjon  of  Mcrkd'fl  work  will  be  ftiuiid  in  The  Medical  Rcconl,  vols,  Ix. 
atid  X.     Mcrkcl  dlacusacs  Ibe  patliology  fU)d  morbid  uiatomy  of  dust  inhatatiaiL.  but 
Uiit'fl  sutigUcs  very  freely. 
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der,  Peruvian  bark,  and  chicory  also  suffer  to  some  extent.  The 
threshing  of  grain  and  e8j)ecially  the  grinding  of  it  are  dusty  occupa- 
tions, Hirt  makes  rather  a  poor  showing  for  millers.  He  says  that 
of  every  H)0  of  them  who  are  sick  42  are  suffering  from  pulmonary 
complaints,  and  nearly  eleven  per  cent,  from  consumption.  Accord- 
ing to -Ogle  *8  table  their  average  mortality  figure  is  957. 

Among  dusts  of  animal  origin  ma}'  be  named,  first,  that  from 
wool.  Weavers  and  cloth  shearei-s  are  exi>osed  to  it,  but  it  does  not 
appear  to  }ye  so  injurious  as  that  from  flax  or  even  cotton.  As  in  the 
caae  of  the  latter,  however,  the  weavers  are  subjected  to  bad  hygiene 
in  the  weaving-rtnims.  Women  working  on  sewing-machines  on 
woollf^u  fabrics,  and  makers  of  shoddy,  are  said  to  suffer  from  pul- 
monary diseases  as  effects  of  their  occupation,  A  bronchial  catarrh 
with  febrile  reaction  is  known  as  "shotldy  fever/'  In  Lyons  a  belief 
is  prevalent  that  silk  workers  are  especially  prone  to  tulwrculosis, 
and  Givre  {op.  cif.)  has  made  a  statistical  studjs  of  the  subject.  It  is 
probable,  however,  that  this  fact,  if  true,  may  be  due  to  the  bad 
habits  of  the  workmen  and  especially  to  the  bad  hygiene  of  their 
lives.  Hatters,  as  already  shown,  are  subject  to  a  dust  from  fur, 
which,  however,  is  prejudicial  rather  l>ec^use  it  is  impregnated  with 
nitrate  of  mercury  than  from  any  inherent  quality  in  itself.  Work- 
men on  horn,  bone,  and  ivory  are  exposetl  tt>  diLst,  e8|>ecijdly  when 
the  sabetance  is  sawed,  but  exact  figures  are  wiintiug  as  to  the  injuri- 
ous effects-  Merkel  relates  the  case  of  a  turner  of  honi  in  whose 
lungs  post-mortem  were  found  i>articlea  of  hora-dust. 

According  to  Hirt's  statisticial  table  {op.  nV.,  p.  .30),  showing  the 
rate  of  prevalence  of  phthisis  in  the  total  numljer  of  sick  among 
workmen  who  inhale  dust,  needle-grinders  and  file-cuttei's  are  at  the 
head  nf  the  list  <4  those  exi»oeed  to  metallic  dust.*  Flint  workers 
lead  oil  the  list  of  those  who  inhale  mineral  dust;  cigar-makers  those 
who  iidiale  vegetiible  dust  (but  this  list  does  not  include  fiax-dreas- 
ers),  and  bmsh-makei'S  those  who  inhale  animal  dust.  But  the 
figures  for  many  of  the  trades  on  his  list  show  that  the  inhalation  of 
dust  is  insignificant  in  its  effects  uixin  the  workmen  in  thode  ]>art)eii- 
lar  occupations.  This  table  of  Hirt's,  in  fact,  is  oi^en  to  criticism  in 
several  ]»articulars.  The  number  of  cases  i)bserve<l  by  him  was  evi- 
dently small.  With  reference  to  brushmakers  it  is  said  that  they 
inhale  minute  particles  from  the  bristh^s.  Tljeso  arise  from  the  clij*- 
ping  and  trimming.    They  are  extramdy  irritating  to  the  lungs. 

^U  mu§t  be  TM^lled  that  fSl«-cutten  hy  ibe  old  Imtid^metjiafl*  yfctr  eipotpd  to 
knd-pot«ofilng,  liut  it  seems  that  in  anme  pmcc«BVft  they  art  rxpcwrd  to  xhc  evils  of 
j^Hndlng— «  diflUnct  proww  froo  cuttaif .  Uln'ft  Hguie  for  tlttsi  i»  piobablj  not 
too  Uigb. 
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Among  those  exposed  to  animal  dust  in  minor  degrees,  and 

need  only  be  mentioned  here,  ara  hair-workers,  iipholaterera,  fell- 
mongers,  and  buttou-iriakers.  Some  of  these  are  exposed  to  a  spe- 
ciJie  infection  which  will  be  described  in  the  next  section. 


EFFEfrrs  OF  the  Anthrax  Bacillus. 

This  bacilluSj  the  cause  of  malignant  pustule  and  of  wool-snrtei 
disease,  is  a  rod-shaped  organism,  usnaDy  several  times  longer  tiiaii 
the  diameter  of  a  red  blooil  corpuscle.  It  grows  in  chains,  each 
individual  bacillus  being  adherent  to  the  next  in  the  series  bj  the 
end,  and  thus  forms  dense  felted  masses,  or  raycelium.  It  has  been 
studied  with  great  care  by  Davaine,  Koch,  Pasteur,  and  others,  and 
its  life-history  and  pathological  efFeots  iU'e  now  quite  well  understood, 

The  clinical  fjict  had  been  known  for  many  years  that  workmen 
in  certain  wools  and  hair,  especially  those  from  Ilussia  and  South 
America,  were  sid>ject  occasionally  to  a  local*  highly  malignant  sore, 
attendetl  in  time  with  symptoms  of  systemic  infection,  and  not  unfre- 
quently  proving  fatal.  The  specific  cause  of  this  malignant  sore  was 
dii^covered  by  Follender  in  1849,  and  is  now  known  to  Ik?  tbe  anthrax 
bacillus.  Only  in  recent  years,  however,  have  several  clinical  varie- 
ties of  anthrax  infection  been  recognized ;  and  as  most  of  these  aie 
pre-eminently  iudustrial  diseases,  they  interest  us  esi^ecially  here, 
Wool-sortei-s,  and  other  workmen  in  wool  and  hair  in  England,  espe- 
cially in  Bradford,  noted,  after  the  introduction  of  alpaca,  mohair, 
and  earners  hair,  the  occasional  <X':currence  of  symptoms  indicating 
the  acti<m  of  a  ptuson,  which  symptoms  were  not  anscKuated  with  or 
dependent  upon  a  local  sore.  These  symptoms  set  in  insidiou-sly 
and  unide  rapid  progress.  The  most  prominent  of  them  were  a  sense 
of  illness  and  weakness,  with  pain  in  the  chest  and  an  oppression  iu 
breathing.  Moist  rales  and  pleuritic  effusion  were  observed.  The 
temperature  was  not  raised  as  a  rule,  and  chills  and  sweating  were 
not  present  (/irlidge).*  The  cases  Homctimes  were  rapidly  fatal, 
nineteen  hours  being  the  limits  to  the  duration  in  two  oaaes.  This 
affection  was  recognized  as  a  form  of  anthrax  p<^isoning  by  Dr,  Bell, 
of  Bradfonl,  who  fii-nt  iuveatigated  it. 

It  is  thus  seen  tliat  the  anthrax  disease  may  be  divided  into  two 
classes,  the  extenial  and  the  internaL 

The  extental  form,  or  the  malignant  pustule,  has  been  observed 
in  most  quarters  of  the  globe,  and  is  the  commonest.     In  America  it 

♦  This  stiitt'incnL  by  Arlidgt!,  bowevcr,  is  not  \n  accord  wilh  Uie  sLutctnctit  hf 
oUicre,  most  of  whom  my  that  tlic  diseasu  is  usliered  in  with  a  cblU  and  ihMl  ibe 
teinpcrnture  risea. 
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hiis  not  been  so  prevalent  in  an  epidemic  fonn  as  in  Europe,  yet  it 
has  l)een  observed,  A  remarkable  Beries  of  eases  were  rejKyrted  in 
1871  by  Dr.  A.  H.  Nicbola  ("  Report  of  the  Board  of  Health  of  Mas- 
sachusetts,*' 1870-71,  p.  86)  as  occurring  in  one  factory  in  Walpole, 
Mass.,  during  a  i^eritxl  of  three  years.  Twenty -six  cases  occurred  in 
all,  and  it  is  noteworthy  that  at  least  ten  of  these  were  of  the  inter- 
nal variety  of  poisoning.  The  workmen  aflFected  were  engaged  in  the 
manufacture  of  curled  hair.  This  hair  was  inii>orted  from  Buenos 
Ay  res,  where  it  was  sheared  from  the  necks  and  tails  of  living  wild 
horses.  At  the  factory  it  was  picked  apart,  after  being  taken  from 
the  liales,  and  then  sorted  and  passed  through  a  picking  macliine, 
which  separated  all  foreign  8ul>stances,  It  was  next  spun  into  ropes, 
boiled  and  finally  dried  in  a  heated  compartment  by  which  tbe  curl 
was  set.  During  these  prcK-esses,  according  to  Dr.  Nichols,  the 
hands  t>f  the  workmen  were  constantly  brought  in  contact  witb  the 
hair,  while  in  tlie  vicinity  of  the  picking  machine  the  air  was  filled 
with  dust,  composed  largely  of  diied  animal  matter.  This  hair  was 
originally,  and  i>erhap8  is  still,  im[>orteil  into  New  York,  whence  it 
was  distributed  to  the  factories  in  New  England,  Philadelphia,  and 
Baltimore.  This  instance  serves  as  an  illuHtration  of  the  devasta- 
tion that  can  be  wrought  by  this  bai'illus.  Of  the  20  cases  14  were 
fatal.  Many  other  instances  have  been  reported,  espe^-ially  in  £ng< 
bind.  Midignant  pustule  l)egins  as  a  vesicle,  the  result  of  direct 
inticulation,  usually  on  some  exposed  surface,  as  the  hands  or  face. 
The  vesicle  breaks  down  into  an  ulcerated  8<»re;  an  extensive  areola, 
densely  swollen  and  deeply  injected,  spreads  wider  and  wider;  and 
the  veins,  lyuipliatics,  and  neighboring  glands  l)ecome  involved. 
The  symptoms  of  septic  infection  set  in,  and  in  fatal  cases  the  [la- 
tients  die  from  exLaustion  and  bbxHl-iioiHoning. 

According  to  the  olwcnatidns  of  Spear,  (|Uoted  by  Arlidge,  the 
exteiTjal  form  of  anthrax  is  the  more  prevalent  on  the  London  docks. 
Here  the  hides  are  handled  by  stevedores,  wharf-lal Mirers,  merchanti^, 
and  carters.  Bjjear  calls  attention  to  the  difference  between  this 
aflfection  in  the  employees  of  the  Liondon  hide  trades  and  the  dis^ 
ease  in  the  wool-sortei-s  of  Bradford,  among  the  latter  the  internal 
forms  being  the  metre  prevalent.  This  difference  is  evi<lently  due  to 
the  differences  in  tlie  manner  of  exposure,  the  wool-«orters  inhaling 
the  poison  with  the  dust  of  the  air. 

The  internal  form  may  prt^ent  two  varieties.  The  first  of  these  in 
the  pulmomiry,  already  described.  The  second  is  the  intestinat.  In 
the  latter,  which  is  caused  by  eating  the  flesh  of  diseased  animals  (and 
is  therefore  not  necessarily  an  industrial  affecti<in)  the  sympt^unsaro 
those  of  intestinal   fioisoning.      Vomiting,   diarrhoea,   bloody  di«- 
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charges,  cramps,  paics  in  the  legs,  convulsions,  and  collapse  mark 
its  progress.  CaDstitutiouiil  reaetioD,  as  marked  by  chilliness  and 
fever,  is  sometimes  one  of  its  earlier  manifestations. 

It  is  needless  to  say  that  infection  by  the  aDthrax  bacillus  is  not 
confined  to  those  who  work  in  wools  and  hides.  Shepherds,  butch- 
ers, farmers,  knackers,  and  veterinarians,  and  in  fact  all  peraons  who 
come  in  contact  with  diseased  animals,  either  Uvinii;  or  dead,  are  ex- 
posed to  the  risk.  Law  (Pepper's  "System  of  Medicine,"  Vol,  I.) 
says  that  idiysicians  whose  practices  include  large  tanneries  see  the 
disease  fretjueutly* 

The  prevent hm  of  wool-soiiers'  disease  depends  largely  upon  wise 
reguktitms.  Hi  me  (ojf.  vlf.)  drew  up  a  set  of  rules  which  have  been 
adopted  in  Bradford,  England.  All  suspected  wools  are  thoroughly 
washed  and  sortc3d  while  damp,  or  they  are  disinfected.  Specially 
noxious  wool,  as  that  from  Van,  Persia,  AJpaca,  and  Cashmere,  are 
opened  and  sorted  in  a  room  apart  and  over  a  ventilating  fan,  Ex- 
perieuced  workmen  are  8j)ecialh'  selected  to  do  this  work.  Ventilat- 
ing fans  and  shafts  are  provided,  and  the  dost  is  collected  and 
burnt.  All  refuse,  and  the  bags  containing  the  materials,  are  dis- 
infected before  being  sold.  No  perscm  having  an  open  wound  is  per- 
mitted to  wnrk.  Provision  is  made  for  st+jring  the  soiier's  clothing 
and  food  while  he  is  at  work.  Ventilation,  cleaning,  and  disinfect- 
ing the  sorting-room  are  carefully  provided  for.  Rcnjuisites  for  dis- 
infecting and  treating  scratches  and  wounds  are  kept  ready  at  hand. 
Finally  facilities  for  washing  are  provided. 

While  great  goo<l,  ftce«>rding  to  Hi  me,  has  l>een  attained  by  tliese 
regulations,  some  of  which  are  admirable,  one  cannot  but  deplore 
the  crudeness  and  absence  of  scientific  methods  in  some  others  of 
them.  They  raise  the  «iuestion  how  even  an  "  Gxi>erienced"  wool- 
sorter  is  able  to  recognize  the  presence  of  anthrax  in  wool!  This 
is  certainly  a  scientific  problem  that  cannot  be  solved  by  even  the 
most  expeneuced  wool-sorter.  Possibly  these  rules  are  the  l>e8t 
practicable  ui>  to  date.  Washing  in  suds  will  ncjt  disinfect  wool  or 
hair,  although  sorting  the  wool  and  hair  when  damp  may  tend  to 
prevent  the  dissemination  of  the  spores.  It  must  lie  reraem1>ere<l 
that  it  is  by  the  spores  that  the  infection  probably  tjikes  i»lace  most 
fretjueutly.  These  spores  are  minute  spherical  bodies,  each  one 
of  which  hatches  out  a  l)acillus,  which  liecomes  the  starting-point 
for  a  vast  new  gi*owth  by  the  process  of  segmentation.  These  minute 
eggs  are  formed  in  the  bodies  of  the  parent  bacilli,  and  are  exceetl- 
ingly  resistant  to  poisonous  and  corrosive  agents  and  even  for  a  while 
to  heat.  They  may  pass  unharmed  through  the  intestinal  tract;  ac- 
cording to  Kochj  in  fact;  they  can  penetrate  the  intestinal  mucous 
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membraBe,  and  tbus  give  rise  to  the  iniestiDal  and  conatitutional 
forms  of  the  infection  already  noted-  They  are  probably  taken  up 
by  animals  in  the  pastures.  When  dried  and  Hoaliu^i  iu  tlio  dnst  of 
the  air  it  would  seem  that  efficient  ventilation  is  the  surest  means  for 
disi posing  of  them. 

The  freattnttii  for  malignant  pustule  is  surgical.  For  the  consti- 
tutional  forms  of  the  infection  a  sustaining  and  stimulating  treatment 
alone  will  avail* 

Effects  of  Tobacco. 

Much  difference  of  opinion  exists  on  the  subject  of  the  evil  effects 
of  the  manufacture  of  toliacco.  Writers  y^m  and  con  have  ex|»re88ed 
tliemselves  with  the  greatest  positiveness.  In  considering  their  oft- 
times  contradictory  statements  one  cannot  but  l^e  impressed  with  the 
possibility  that  some  of  them  were  look  lug  at  and  describing  very 
different  tilings  fjom  those  that  others  of  them  saw  and  described. 
These  differences  were  probably  due  to  variiitions  in  races,  countries, 
and  above  all  in  hygienic  and  trade  conditions.  There  is  no  reason 
to  l>elieve  that  tolwicco-workpi'S  all  the  w<»rkl  over  live  and  work  under 
identical  conditions.  Into  the  ([uestion  of  their  health  and  the  influ- 
ence of  tht'ir  occupation  enters  also  the  c«>n»ideration  of  many  other 
questions  of  personal  and  social  hygiene.  This  is  in  accord  witli  the 
fivct,  already  referred  t<»  fre«iuently  in  this  paper,  that  occuimti<m  is 
but  one  factor,  and  sometimes  <mly  a  minor  one,  in  the  causation  of 
disease  in  aiiisaus. 

Poisson  {Jtnntlcs  (fHygihie,  XI.,  3  S.,  1881,  385)  has  reviewed 
this  vexeil  cpiestiou  with  care,  and  his  conclusions,  based  upon  statis- 
tical study,  shall  be  my  guide  here. 

Tobacco  yields  a  most  vindent  alkaloid,  nicotine.  It  is  not  cer- 
tain by  any  means,  however,  what  proportion  of  this,  if  any,  exists 
in  the  atmosjjhere  of  tobacco  manufactories.  The  vape>rs  that 
emanate  from  toliacco  when  drying  or  when  in  fermentation  have  a 
strong  odor  of  tobacco,  but  according  to  Poisson  an  analysis  of  the 
atmosphere  charged  with  tliese  va[M>r8  is  still  a  desideratum.  It 
remains  onoortain  whether  nicotine  exists  in  these  va]>ors,  although 
ammonia  and  carlxmic  ai*id  are  found  iu  them.  It  has  even  been 
denied  by  Wohlt  and  by  Eulenburg,  that  tobacco-smoke  conUiius 
nicotine;  they  claim  that  the  evil  effects  are  caused  by  succinic, 
valeric,  and  other  acids  and  such  bases  as  conidine,  picotine,  etc. 

The  manner  of  absorptiou  of  the  t*)lMKvo  poison  in  tlie  manufac- 
ture may  he,  presumably,  by  inhalation  of  dust  and  vai»or,  and  by 
direct  contact  and  al>sor]ition  through  the  skin.  The  dust  and  vajior 
of  the  workshops,  as  already  saidi  are  charged  with  the  |>ocaliar  odor. 
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Absorptiou  l\y  the  Hkiu  is  certainly  possible.  The  physiological 
effectH  of  tobacctj  van  reatlily  be  ol>tained  by  the  application  of 
tobacco  juice  or  nf  a  titroiig  deccx'tion  of  the  weed  to  the  skin.  I 
have  seen  a  small  do^  made  very  ill  by  a  tobacco- wash,  used  for  kill- 
ing fleas.  It  seems  that  workmen  and  workwomen,  however,  come  in 
contact  with  tobacco  only  with  the  skin  of  tlio  fingers  and  handfl,  and 
the  absorbing  power  of  the  skin  in  these  places  is  slight*  There  is 
no  satisfactory  evidence  that  workpeople  suifor  in  this  way.  More- 
over,  many  of  the  workpeople  iiso  tobacco  to  excess,  especiaDy  in  the 
form  of  chewing  or  snuff,  and  the  amount  that  they  absorb  thtia 
njiiHt  be  YMHtly  in  excess  of  what  they  could  take  in  either  by  io- 
hahition  of  vapors  and  dust  or  by  contact  with  the  hands. 

Briuia/^zini  was  apparently  the  fii*at  to  ascribe  bad  effects  to  the 
manufacture  of  tobacco ;  he  even  described  some  of  its  stemutatory 
effects  upon  horses.  He  saw  this  manufacture,  how^ever,  when  it 
was  at  ita  crudest  and  worst,  and  when  bad  hygienic  surroundings 
were  respousilih^  for  some  of  the  effects.  Pareut-Duchatalet  and 
Simeon  denied  any  evil  effects  to  the  manufacture.  Some  even 
claimed  that  tobacco  was  a  preventive  of  dysentery  and  miliary  fever. 
Melier,  f|noted  by  Poisson,  ascribed  to  this  industry  a  most  happy 
inrtuencB  upun  the  progress  of  ]>hthisi8.  Kuef  eveu  advised  that 
plithisical  patients  \ye  engaged  in  this  raanufactiire  in  order  to  enjoy 
this  advantag*^  Hnrtaux,  however,  from  large  experience  denied 
that  there  is  any  such  beneiicial  effect.  These  instances  are  illustra- 
tions of  the  confficting  opinions  on  this  subject.  A  large  numl^er  of 
other  writers  have  engaged  in  the  fruitless  cmilroversy. 

Then,  again,  the  subject  of  the  intiuence  of  this  industry  upon 
menstruation,  pregnancy,  aborticni,  labor,  and  lactation  has  been  dis- 
cussed without  much  profit.  Lefail  tiied  to  prove  that  menstruation 
in  very  irregular  among  the  women  engaged  in  this  wtjrk.  Borilier 
claimed  that  the  evil  effects  upon  maternity  were  marked,  and  De- 
launay  seeTniugly  establisliec!,  apparently  by  an  iutiuiry  among  the 
mid  wives,  that  miscarriages  were  very  common  among  women  who 
worked  in  tobacco.  It  was  also  claimed  by  some  of  these  and  other 
ob.Mcrvers  that  the  m<jrtility  of  the  new-born  children  of  these  women 
waH  unusually  high. 

Poisson  in  his  jmper,  after  examining  these  opinions,  giv€«  the 
resiilts  of  his  own  careful  statistical  study  based  upon  his  observa- 
tions among  the  tobacco-workei's  of  Nautes.  His  conclusions  are  that 
the  manufjicture  of  tobacco  has  no  influence  upon  menstruation,  abor- 
tion, post-partum  hemorrhage,  or  the  diseases  and  mortjiUty  of  in- 
faiits;  that  tlie  bad  effects  exi>erienceil  liy  gi-een  workmen,  as  vertigo, 
jiausea^  vomiting,  and  diarrhoea,  which  are  identical  with  the  suffer- 
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iDgB  of  a  neophyte  over  his  first  cigar,  are  of  short  duration  and  are 
not  serious;  that  tJio  cure  of  phthisis,  rheumatism,  intermittent  fever, 
aud  iti'h  is  a  delusion;  that  in  his  exiierience  at  Nautea  the  workin^o- 
j>le  seem  to  bo  rather  unusually  subject  to  gastro-inteBtinal  disorders, 
as  diarrhiea,  flatulent  dyspepsia,  and  gastralgia ;  and,  finally,  that 
these  workpeople  are  exem|>t  from  chilblains  on  their  hands,  which 
fact  he  ascril>ed  to  their  constantly  exercising  their  fingers  in  their 
vocation* 

According  to  Tracy  {op,  cit,)  the  manafacture  of  snu^  is  irritat- 
ing to  the  mucus  membrane  of  the  respiratory  passages,  and  a  catar- 
rhal prrH?eHS  results,  which  is  characterizetl  by  a  brown  sputum;  also 
a  ccmjunctivitia  occurs;  but  these  are  seen  only  in  beginners.  Ho 
notes  the  case  of  a  man  who  had  worked  for  thirty  years  packing 
snuff  in  an  atmosphere  so  charged  with  tliis  suV»stance  that  the  unin- 
itiated could  remain  in  it  for  but  a  few  seconds.  This  observer^  witlj 
Emei-son  ("Report  of  the  Boanl  of  Health  of  New  York,"  1874-75), 
iaveistigated  the  fecundity  of  cigar-makers  in  New  York  City,  and 
were  surprised  at  the  smalluess  of  the  families ;  but  these  facts  may 
haye  been  due  Uy  numerous  other  cjiuses. 

The  ill-health,  as  chloro-anrctmia,  dysi^epsia,  asthenia,  etc.,  of 
many  young  women  engaged  in  the  tolmcco  industries  is  prolmbly. 
due  to  bad  fotnl  and  ba<l  hygiene.  From  the  evidence  at  hand  it  does 
not  ap(»ear  that  the  manufacture  of  tobacco  is  injurious  to  health. 

The  Effects  of  Injurious  Environment 


Effects  of  Hkat. 

Excessive  lieat  is  encountered  in  a  large  number  of  occupations. 
It  may  be  the  natural  heat  of  the  sun  or  artificial  heat  in  factories, 
furnaces,  etc.  There  is  practically  no  distinction  to  l»e  miide  between 
the  effects  of  these  two  varieties  of  heat ;  heat  exhaustion  and  thermic 
fever  may  arise  as  well  from  one  as  from  the  other. 

Among  those  who  are  exp<i8ed  to  the  direct  heat  of  the  sun,  mar  be 
mentione<l  *igri cultural  and  all  out-*loor  lulM>n^rs  during  the  Hummer 
seaBon.  The  aborers  who  suffer  most  are  probably  those  who  are 
exposcil  on  the  strei^ts  of  our  large  cities  where  the  air  is  chise  and 
often  vitiated.  Siildiers  on  the  march  in  tropical  countries  fn^quently 
suffer,*  Frightful  m^-ages  have  been  rejiorted  amoitg  English  sol- 
diers in  India.  Parker  relates  the  occurrence  of  such  a  disaster  to  a 
regiment  in  China,  the  men  of  which  were  heavily  clotlie^l  and  ao- 

*  SetiaacbeHU'B  army  la  belftviMj  by  iM>ii»e  to  bavc  Un^n  d(*«tn>yed  Uy  bc4t 
(^creUiUmtis  troftlciit**).     See  Imlth  xxxy'd.  36, 
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coutred.  While  charging  up  a  steep  hill  many  were  overcome  and 
fifteen  of  them  feU  and  died  almost  instantly.  Dnring  the  Sepoy 
rebellion  in  India  an  English  regiment  suffered  severely  on  a  pro- 
longed march  (Barclay). 

Among  workpeople  who  are  exi)osed  to  artificial  heat  may  be 
mentioned  especially  those  working  in  iron  and  steel  works,  in  glass 
manufactories,  in  sugar  refineries,  and  in  weaving  sheds.  Cotton 
weavers,  as  already  said,  are  exposed  to  a  moist  heat,  which  is  de- 
bilitating, and  also  to  dust.  Stokers  on  large  steam-vessels  are  sub- 
jected to  intense  heat  and  to  coaldust,  often  in  horribly  ill-ventilated 
and  dark  stoke-holes. 

A  celebrated  case  of  heat-stroke  was  that  known  as  the  **  Bogota 
Case"  (Glasgow  Medical  Journal,  1859-60,  VII.,  314).  A  stoker  on 
the  steamship  Bogota,  from  Rio  Janeiro  for  England,  refused  to  work 
because  of  alleged  sickness.  He  was  pronounced  sound  by  the  sur- 
geon, and  still  refusing  to  work  was  ordered  to  be  confined  in  the 
stoke-hole,  where  he  was  tied  to  a  ladder  three  feet  from  the  hottest 
furnace.  One-half  hour  later  his  head  was  seen  to  droop ;  he  was 
released  and  carried  to  the  deck,  where  he  soon  expired.  The  tem- 
X>erature  in  the  stoke-hole  in  warm  latitudes  was  shown  to  be  some- 
times near  150°.  The  engineer  who  was  responsible  for  this  barbarity 
was  tried,  convicted,  and  sentenced  to  fifteen  years'  penal  servitude. 
For  the  defense  it  was  shown  that  men  worked  in  the  stoke-hole  some- 
times for  so  long  as  two  hours  without  harm ;  and  it  was  testified 
that  confinement  in  that  place  was  a  common  punishment  at  sea. 

The  ability  of  men  to  endure  for  a  short  time  exceedingly  high 
temperature  has  been  shown  in  some  alleged  instances,  which,  if  true, 
are  indeed  remarkble.  Fordyce  remained  for  a  short  time  in  a  tem- 
perature of  212°  F.  without  harm.  It  is  asserted  that  a  baker's 
daughter  was  once  shut  up  hi  an  oven  at  274°  F.  for  twelve  minute4S. 
Chantrey,  the  sculptor,  and  his  workmen  sometimes  entered  an  oven 
that  was  used  for  drying  moulds  in  which  it  is  said  the  temperature 
was  as  high  as  ;J40^  Some  of  these  instances  seem  incredible.  If 
they  r.re  true  they  simply  demonstrate  that  the  human  body  can 
resist  for  a  short  time  a  ])erfectly  dry  heat  which  if  long  continued 
would  kill.  The  limit  to  this  toleration  is  perhaps  not  strictly  fixed. 
These  cases  do  not  jn-ove,  however,  that  a  much  lower  temi)erature, 
long  continued,  in  a  moist  atmosphere,  and  acting  conjointly  with 
hard  bodily  toil,  may  not  bo  in  a  high  degree  fatal. 

This  fatality  is  shown  in  some  of  the  deep  silver  mines  of  Nevada. 
Mr.  J.  A.  Church  {Sclenfific  America)*,  November  1st,  1879),  in  an 
interesting  paper  on  the  Comstock  mines,  describes  the  effects  of 
heat.     These  mines  are  of  great  depth,  so  much  as  1,700  and  2,000 
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The  hot  mine  water  has  a  temperature  of  IBS'*  F.,  ntu\ 
tho  Lot  steamy  air  one  of  128^  F.  The  miners  suffer  with  a  confu- 
8ional  delirium,  coming  on  quiUi  suddenly,  and  leaving,  after  appar- 
ent re«-*overy,  a  marked  Iosh  of  Jiiemory.  A  remarkAble  feature  i»  the 
tendency  of  men  to  faint  on  going  ui>  in  the  **  cage"  when  they  fii-st 
reach  the  coid  air,  about  150  feet  from  the  surface.  So  common  is 
this  that  the  men  are  never  alloweil  to  go  up  alt  me.  This  reminds 
one  somewhat  of  the  effects  observed  upon  workmen  on  coming  out 
of  a  caisson.  Long  habitude  to  heat  in  the  mines  is  no  safeguard. 
Insanity  and  death  are  the  grave  results  not  infre<iaently  of  work  in 
the  mines.  In  one  instance  a  man  suddenly  became  confused  and 
aberrant  in  mind;  he  was  taken  to  a  ** cooling  place,"  i.e.,  where  cool 
air  is  foired  into  the  mine;  not  improving,  he  was  lashed  to  the  cage 
and  taken  to  the  surface,  where  he  fainted  instantly  and  died  in  a 
few  minutes.  It  is  said  that  in  this  case  the  temperature  in  which 
the  man  had  worked  was  only  IK)' ;  but  it  must  l»e  rememl>ered  that 
the  air  in  these  mines  is  moist  and  contains  steam.  8udden  ci>oliug 
on  coming  to  the  surface,  and  drinking  ice-water  apjiear  tc»  l>e  dan- 
gerous, although  the  miners  run  these  risks  constantly.  In  another 
instance  a  new  hand  went  to  work  one  day,  worked  too  hard,  against 
advice,  and  died  the  next  morning.  It  seems  deplorable,  as  Mr. 
Church  cibserves,  that  no  more  thorough  scientific  study  has  been 
made  of  these  cases  in  the  Comstoek  mines.  They  seem  to  have 
l)een  cases  of  heat  stroke,  witli  grave  nervous  sequelae,  especially 
I>8ychical  changes.  It  would  be  interesting  to  know  whether  in  any 
cases  the  cord  or  i»eri[»heral  nervous  system  is  involved.  The  minors 
themselves,  it  is  alleged  {Jfe(U*yil  ami  Sitnj'uyil  Ref^ttrfeVy  XXXIX., 

153),  sometimes  treat  the«e  cases  successfully  with  active  friction. 

Andrew  i/JritUh  MrtliculJottrnal^  May  5th,  1H77*  p.  54^)  reports  the 

a  child  who  had  almost  universal  paralysis  after  exposure  to 

it  in  the  railroad  cars;  and  Heisler  ( l/nirersal  Meduyil  Matja^ 

ft?w,  1R92)  reports  a  case  of  heat-stroke  followed  by  multiple  neuritis. 

In  sugar  refineries  the  chief  causes  for  ill  health  an>  moist  heat, 
the  gases  of  fermentation,  and  the  contact  of  the  juice  and  sugared 
fluids  with  the  skin,  especially  the  hands.  The  sudden  chilling  rif 
the  boily,  after  the  relaxing  effects  of  labor  in  hot,  moist  air,  induces 
catarrh  of  the  stomach  and  bronchi  (Ktmtz).  Delett^rious  gases  are 
ammonia,  carlion  monoxide  and  dioxide,  and  carboretted  and  tml- 
phun>ttf«d  hydrogen.  Asphyxia  from  some  of  these  gSMB  has  been 
ref»orted.  Eruptions  on  the  skin— eozema,  pustules,  boila— ars  fr*K 
ijnently  se<^n.  Nivet  has  descrilied  an  "impetigo  glyotieique,"  which 
aeeu  in  workmen  in  these  refineries. 

The  &ympfmn*  caused  by  6xi>oaure  to  heat  may  be  tliWded  into 
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those  simply  of  exhaustion  and  those  of  true  thermic  fever  (Wood>, 
The  former  are  syncope,  coldness  of  the  surface,  reduced  tem 
tore,  and  feeble  action  of  the  heart.  Such  c^ses  usually  reco' 
This  train  of  symptoms,  however,  may  be  much  more  grare 
Wood  and  some  others,  who  follow  him,  have  apimrently  appre- 
hended. This  can  be  seen  in  the  cases  of  the  Nevada  miners,  in  w 
a  faintiD^;  spell  on  coming  tu  the  surface  is  often  the  forerunner 
grave  symptoms  and  even  death.  According  to  Broughham  {Itu 
A/mabf  of  Mtdictd  Sricntr,  Calcutta,  1857,  VI.,  525 ), whose observatid 
were  made  in  India,  the  symptoms  of  true  heat-stroke  are  tAtitcbiog 
of  the  facial  muscles,  increased  beat  of  the  surface,  insensible  papi]«» 
sometimes  coutracttHl,  sometimes  dilated;  quick  respiration,  the  air 
passing  through  frothy  mucus  and  causing  moist  rales,  and  quic*k 
feeble  pulse.  In  some  cases  anaesthesia  of  the  surface  is  so  profound 
that  blisters  are  mtt  felt.  Some  cases  are  sudden  in  onset  and  rapi 
fatal — a  characteristic  noted  by  some  military  surgeons  (Gord 
Brougham's  description  suggests  that  in  some  cases  hysterical  symp- 
toms may  be  present.  Gordon  noted  a  tendency  to  over-action  of 
the  muscles.  He  says  that  the  iiatieuts  have  clenched  hands,  \»ith. 
thumbs  turned  in;  that  they  froth  at  the  mouth,  and  have  a 
gested  and  bloated  face.  In  grave  case^  the  body  temperature  is  n 
high  and  unconsciousness  is  complete. 

The  treatment  is  v^ith  cold  affusion  or  cold  baths.     This  is  e» 
cially  lauded  by  Indian  surgeons  (Buchanan,  Gordon).     The  hi 
(Edmbnnjh  Medkxil  Jottniaf,  1859,  V.,9H5)  recommends  arterioto 
(of  the  temporal  artery),  counter-irritation  to  the  nai)e  of  the  neck,  and 
the  internal  use  of  crotou  oil.     In  Philadelphia,  in  which  city  many 
cases  of  sunstroke  occur  tluring  our  hot  summers,  it  is  customary  for 
our  large  hospitals  to  have  tents  erected  in  their  yards  in  which 
patients  are  treatf  d^  main  reliance  being  placed  upon  the  reducti 
of  temperature  with  void  affusion,  baths,  and  even  the  ice-pack.  j 

The  resj>iration  and  heart's  action  should  be  watched  with  care. 
Strychnine  uncler  the  skin  is  a  valuable  remedy ;  and  where  great 
prostration  supeiTcneis  alcoholic  drinks  must  be  given,  if  possible 


Effects  op  Cold. 


Cold  is  not  met  with  in  industrial  life  to  so  great  an  extent 
heat,  and  where  it  is  niet  with  does  not  as  a  rule  exert  its  vn 
eflTects.     Of  course,  in  severe  winter  weather  all  laborers  engaged 
outdoor  work  experience  some  of  the  effects  of  cold.     This  gei 
statement  is  about  all  that  can  be  made  here.     These  laborers  ar^j 
Tarioos  grades  and  classes,  too  numerous  to  be  mentioned  in  de( 
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It  is  not  often,  in  our  climate,  that  tljey  suffer  from  the  worst  efff^cts 
of  cold.  One  clas^  of  workmen,  howevfr,  wlic»  furnish  occJisinDal 
examples  in  PhiladelpLia  of  tlie  latjil  effects  of  cold  are  street  car 
drivere  and  motormen.* 

Cold  is  often  iissociated  with  heat  in  exercising?  an  evil  effect;  or 
rather  it  alt^^mates  with  heat  or  follows  it.  Thus  in  some  of  the 
oocupatioas  luputioned  as  exfiosing  men  to  intense  heat  not  a  little  of 
the  harm  results  from  the  imprudence  of  workmen  in  passing  into 
a  cold  air  to  *' ccmjI  off."  This  practice  tends  to  induce  catarrh  of 
mucous  surfaces,  and  probably  rheumatic  affections  and,  without 
doubt,  peripheral  neuritis  and  possibly  even  chanj^os  in  the  spinal 
cord.  I  once  saw  a  ciiae  of  locomotor  ataxia  of  rapid  onset  in  a  shif* 
carpenter,  induced  by  sudden  chilling  of  the  body  while  overheated  on 
the  tropical  seas,  by  drenching  the  jierson  with  bucketfuls  of  cool 
w*ater.  This  man  may  have  been  predisposed,  possibly  by  syphilis, 
although  there  was  no  history  of  it.  It  is  not  necessary  that  the  air 
or  wati^r,  used  ft>r  a  chilling  effect  after  hard  hd^or  in  liot  air.  should 
l»e  exceedingly  cold,  although  the  colder  it  is  the  more  a[)t  the  effect 
is  to  follow,  t 

According  to  Landois  the  artificial  cooling  of  warm-blofxled 
mals  (rabbits)  causes  depi^e-ssion,  falling  of  the  pulse  and  blood-pi 
sure,  suppression  of  urine,  and  congestion  of  the  liver.  Ijater  paraly- 
sis occurs,  and  death  results  in  8i)asms  and  with  signs  of  asphyxia. 
In  extreme  cas<*8  artificial  respiration  raises  the  temperature,  and 
recovery  may  follow  the  application  of  external  warmth. 

The  local  destructive  effects  of  cold,  as  chilblains  and  exte^iaive 
frost-bite^,  are  strictly  surgical  affections. 

Effects  of  Comfhessed  Aib. 

Compressed  air  is  usetl  in  caissons;  and  theso  are  employed  for 
laying  the  foundations  for  heavy  masonry,  as  for  piers  of  bridges, 
nsuaUy  in  the  beds  of  rivers.  Compressed  air  is  sometimes  used  in 
submarine  work  also* 

AfTiUmn  is  simply  a  liox-shaped  structure,  made  usually  of  either 
wood  or  iron,  and  inverted  so  that  it  is  open  at  the  bottom  but  air- 
tight at  the  top  and  sides.     It  forms  the  foundation  for  the  intended 


•  Kow  thftt  Um  electric  car  hss  mptneiled  ttie  old  hone  car  U  renuOiii  lo  bt_ 
Mfla  whetlMr  the  moloraMii  in  their  noiM^caiaritj  expoaed  posiiions  will 
Ikitill  J  from  ookL 

f  I  do  Dot  knnw  of  an  inttAncf*  of  tuch  cITect  follow ing  the  cold  j^fTuxfons  for 
wnrtrokc:'  ulUiotigb  ivceoUy  I  h»ve  teen  4  awe  of  muUtple  neuritlB  follow  log 
typhoid  fe?cr  for  which  tlie  patient  had  boeo  trtated  rigorously  with  rold  Itatht. 
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pier,  which  is  built,  usually  of  stone,  on  its  surface.  As  the  weight 
of  the  masonry  increases  the  caisson  sinks  until  it  rests  first  upon  the 
bed  of  the  river.  Since  this  bed,  however,  is  not  a  suitable  support, 
the  object  is  to  sink  the  caisson,  with  its  superincumbent  weight, 
through  the  mud  and  quicksand  of  the  bed  of  the  river  until  it  rests 
securely  upon  the  solid  rock.  The  depth  of  this  rock  beneath  the 
surface  of  the  river  varies,  of  course,  with  the  location.  In  order  to 
sink  the  caisson  through  the  water  and  wet  mud  and  sand  it  is  neces- 
sary to  force  air  into  its  interior  until  the  compressed  air  within  more 
than  balances  the  pressure  of  the  water  and  soft  earth  without.  This 
pressure  varies  in  exact  proportion  to  the  depth  to  which  the  struc- 
ture is  sunk.  By  thus  keeping  the  interior  of  the  caisson  filled  with 
compressed  air  a  space  is  obtained  in  which  men  can  work ;  the  earth 
can  then  be  excavated  within  this  air-chamber  and  from  beneath  its 
edges,  thus  allowing  the  whole  structure  to  gradually  sink  until  it 
reaches  and  rests  upon  the  rock.  When,  finally,  it  is  firmly  set  upon 
the  rock  its  interior  is  filled  with  concrete,  which  becoming  hard 
forms  part  of  the  foundation  for  the  pier.  As  the  caisson  sinks  the 
masonry  is  built  upon  it,  layer  after  layer  of  stone  being  added  at,  or 
rather  a  short  distance  above,  the  surface  of  the  river.  A  hollow 
space  or  shaft  is  left  in  the  masonry,  which  communicates  with  the 
caisson  at  the  bottom.  This  shaft  gives  entrance  and  exit  to  the  men 
going  to  and  coming  from  their  work.  In  some  instances  a  spiral 
staircase  is  erected  in  it ;  in  others  an  elevator,  worked  by  steam,  is 
used.  At  the  bottom  of  this  shaft,  in  most  instances,  an  "  air-lock" 
is  constructed,  which  gives  admission  to  the  interior  of  the  caisson. 
This  air-lock  has  two  dooi-s,  one  communicating  with  the  shaft,  the 
other  with  the  "air-chamber,"  or  interior  of  the  caisson,  these  doors 
opening  inward.  It  has  valves,  one  oi^ening  from  the  caisson,  the 
other  opening  into  the  outer  air.  In  order  to  gain  admission  the 
outer  door  is  opened,  the  inner  being  tightly  closed ;  the  workmen, 
entering  the  lock,  then  close  the  outer  door.  The  valve  communi- 
cating with  the  caisson  is  now  oi)ened  and  the  compressed  air  from 
within  rushes  through  and  gradually  equalizes  the  air  of  the  lock 
with  that  of  the  interior,  or  "  air-chamber"  as  we  may  call  it.  When 
this  equalization  is  attained  the  men  have  only  to  open  the  inner  door 
and  pass  into  the  caisson  or  air-chamber,  in  which  they  are  to  work. 
In  coming  out  the  process  is  reversed ;  the  lock  being  filled  with  com- 
pressed air  from  the  caisson  the  men  enter  it  and  close  the  inner 
door;  the  compressed  air  in  the  lock  is  then  allowed  to  escape 
through  the  valve  communicating  with  the  outer  air.  When  the 
pressure  within  the  lock  falls  to  that  of  the  outer  air  the  men  emerge. 
In  some  instances  the  air-lock,  instead  of  being  placed  at  the  bottom, 
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is  placed  at  tbo  top  of  tbe  shaft,  a  much  better  [>laii  if  the  men  are 
obliged  to  climb  up  a  long  flight  of  Htairs,  as  will  be  seen. 

The  caiKSuu  was  first  used  in  1839,  by  Triger,*  a  French  engineer. 
In  order  to  reach  the  rich  bed  of  coal  that  lies  underneath  the  river 
Loire — a  project  which  had  baffled  all  othere— he  conceived  the  idea 
of  sinking  an  iron  tube  througli  the  tiuickaands,  and  excluding  the 
water  and  mud  by  fdrring  air  to  a  liigh  i>re««ure  into  the  tube.  This 
he  accomplished  sucressfuUy,  and  thus  Intixxluced  an  engineering 
methoil  of  incalculable  value.  In  Triger'8  iron  tul>e,  which  was  sev- 
enty feet  deep,  the  air-lock  was  at  the  t<:*p,  thus  i)ermitting  tbe  work- 
men to  ascend  the  ladder  while  still  in  compressed  air. 

In  lH4o  the  same  principle  wj\s  applied  to  the  working  of  a  mine 
at  Dfjuehy  in  France,  when,  apparently  for  the  first  time,  a  scientific 
study  of  the  ]»athological  effects  was  made— by  Pol  and  Watelle. 

Al)out  IHijO  this  method  of  Trigcr  was  first  employed  for  sinking 
piers.  Since  that  time  it  has  l)een  used  fre<iuently  ;  hni  we  need  note 
only  those  instances  in  whii-li  the  magnitude  of  the  work  gave  unusual 
facilities  for  the  study  of  tlie  iujurious  effects  of  compressed  air, 

Tfif  Cfitss4fu  DtHtnxe. — The  first  instiince  of  impcutance  was  the 
construction  of  the  railroml  bridge  across  the  Khine  at  Btnisbufg. 
The  men  were  under  the  medical  sujtervisiou  of  Frnn<;oi8,  who  luis 
^Titten  an  iuteresting  \m\\*pt  based  on  his  ol»Her\'ations  {.intiaU'Jt 
(T IJiftjihie,  2  S.,  Tome  14,  im\  'Ml).  Foley  r  l>u  Travail  dar^  TAir 
comprime,"  18<i3)  obsened  the  caisson  disease  at  tlie  building  of  the 
bridge  at  Argent<*uil. 

This  country,  however,  has  furnished  two  examples  of  bridge- 
buildiug,  by  the  aid  c»f  compressed  air,  which  far  exceed  in  imiM>rtance 
anything  that  has  lieon  st^en  elsewhere.  The  fii*st  of  these  was  the 
building  of  the  grrat  bridge  by  Eiuls  wross  the  ^f  ississippi  River  at 
St.  Louis;  the  8tH*c)iid  was  the  building  of  the  Brooklyn  suspension 
bridge  across  the  Eiist  Biver  at  New  York.  Oliser^aiions  were  made 
in  the  first  instance  by  Jaminet  and  published  in  book  fonu ;  and  in 
the  second  by  Dr.  Andrew  H,  Smith,  and  embodied  in  a  rejxirt  to 
the  Boanl  of  Directors.  These  two  works  supply  by  far  the  largest 
body  of  data  that  we  possess  up  to  date^t 


•  For  many  fact*  us*t\  in  this  dcscHpiion  I  nm  tD*l<;blc<J  tn  Jtiruttirl  ("  Pbysical 
Effects  of  CV)mprv«8wl  Air.*'  etc,)  and  Anilrew  !1.  Smith  ("Thr  Effects  vi  High 
AlmoiplieHc  PifiiBurt!,''etcj.  1  liaTe  not  lieen  able  to  obtain  Trigvr's  original 
impcT,  whtrh,  howcvrr,  wan  wnttrn  from  th©  engineer's,  not  tlie  phyi^fcijin's,  point 
of  view. 

f  Jaminet**  woric  U  marrMl.  iinfnrtiinnlclj .  by  extreme  dogmntiini  and  a  moat 
llUtcraie  style.  It  \i  to  be  regn'tu-il  that  the  anthor  did  not  take  more  pains  with 
his  dinlcsil  and  pntlioloj^cal  ohaarrationa,  aod  Iims  with  his  tbeorlea.  Tbe  work, 
however,  contains  ati  imaieiiM  aiDoiitit  of  crudo  Infonuation. 
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In  the  case  of  tbft  St.  Louis  bridge  fotir  piers  were  builU  one  on 
the  western  hank  and  three  in  the  river.  Each  pier  was  built  on  ji 
caisson  as  already  explained ;  that  for  the  western  pier  in  the  river 
having  on  top  a  surface  arwi  of  2,(700  feet,  for  the  eastern  pier  8,0(10 
feet,  and  for  the  eastern  abutment  pier  4,800  feet.  The  airn^hamber 
in  each  caisson  was  only  nine  feet  high,  and  was  divided  int<»  three 
comimrtnients  by  longitudinal  tindjer  partitions  intended  to  support 
the  deck.  A  shaft  in  the  centre  of  the  pier  led,  by  circular  stairs, 
down  to  the  caisson,  wliich  was  entered  by  an  air-lock.  Before  the 
wnrk  was  tinished  an  elevator  was  introduced  instead  of  the  stairs, 
with  the  result  that  fewer  bad  C4vses  hapi>ened.  The  deepest  pier  was 
stink  VSVt  fe+^t  lielow  high  water,  and  the  pressure  attained  in  the  cais- 
son trnvard  the  en<l  wjis  50  pounils  to  the  s^tuare  inch.* 

Id  the  case  of  the  Brooklyn  bridge  the  work  was  on  a  still  moi 
stupendous  scale.  The  caisson  on  the  New  York  side  had  an  are*  oi 
ilH  top  <»f  102x172  feet.  It  was  in  effect,  as  Dr.  Smith  explains, 
wooden  Ixjx  turned  l>ottom  upward/'  The  root  of  the  caisson  Owt- 
torn  of  the  box)  was  made  of  snbd  tiiuber  and  was  2*2  feet  thick. 
The  space  within  the  caisson  was  0  feet  high.  On  the  New  York 
side  the  caisson  was  sunk  IH  feet,  when  it  reached  a  solid  foundation. 
At  the  close  of  the  work  the  pressure  had  reached  36  pounds,  not  aa 
high,  it  is  to  be  obseiTed,  as  in  the  case  of  the  St.  Louis  bridge.  Iiil 
tlie  beginning  a  spiral  stairca.se  was  in  use  in  the  shaft,  but  being 
found  to  l>e  exceedingly  fatiguing  it  was  replaced  by  a  steam  eleva- 
UiV.  The  air-locks  were  at  the  l>ottonj  of  the  shaft,  which  Dr.  Smith 
considei^s  to  have  been  a  serious  eiTor,  as  it  reciuired  t)»e  men  to  make 
a  fatiguing  climb  just  at  the  moment  when  they  had  emerged  from 
the  comi^ressed  air  and  accordingly  could  least  affoi-d  to  do  it. 
Precautions  were  taken  lioth  at  St.  Louis  and  New  York  to  rid  the 
air  of  tlie  carbonic  acid  which  ix^sulted  from  the  reH]>iration  of  the 
men  and  the  combustion  of  the  lights,  although  these  precautions 
were  not  taken  until  after  some  time.  In  tlie  Now  York  works  seri- 
ous difficulty  was  exj»erieuced  from  the  inhalation  of  iinconsumed 
carbon  from  the  lights,  the  men  having  cough  and  black  expectora- 
tion, whicli  continued  in  some  instances  for  six  months. 

It  is  generally  stated  by  all  observers  tltat  the  "caisson  disease** 
is  caused,  not  by  entering  and  remaining  in  the  compressetl  air,  but 
by  emerging  from  it  into  the  outer  atmosphere.  Gei*tjvin  phenomei 
are  observed  in  the  air-lock-  In  *"  locking  in,'*  i.e.,  in  entering  the] 
caisson,  it  is  observed  that  the  temperature  in  the  air-lock  rises  very 

•This,  aA  I  understand  Jaminet,  wwi  that  much  above  the  nornu)  pn'ssure  of 
the  atmcMphere,  which  is  15  pounds.  Hence  the  pressure  in  the  caisson  exceeded^ 
/cur  atiiic»ph€i^8,  tV«.,  50  pounds  plu*  16  pounds. 
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notably.  At  St.  Lonis  it  rose  sometimes  ho  high  as  90°.  On  the 
contrary,  in  comin^s'  out  the  temi)eratui*e  in  the  air-lock  falls  mpidly, 
ant!  this  constitutes  a  soriouft  matter,  because,  especially  in  cold 
\vfatlnM\  the  men  are  thus  brought  quickly  into  a  lowered  tt^mperature 
at  a  time  when,  fatigued  with  liard  work  and  drenched  with  sweat  in 
an  ftrtiticially  conipr*5i*8ed  air,  they  are  relaxed  l>y  remorid  of  the 
pressure. 

At  the  St  LouiH  bridge  as  the  pressure  increasetl  it  l^ecame  neces- 
sary to  reduce  the  nuraljer  of  hours  for  labor,  so  that  the  men  worked 
in  shifts  for  two  hours  three  times  a  day,  having  an  interval  of  two 
hours  between  iieriods  of  work.  Later,  indeed,  toward  the  very  end, 
the  men  were  allowed  to  work  for  only  forty-five  minutes  at  a  time. 
At  the  Brooklyn  bridge  the  men  workeil  at  first  in  two  shifts  per  day 
of  four  hours  each,  8e])arated  by  an  inter\'al  of  four  hours*  rest;  but 
later  as  the  depth  increased  the  time  was  reduced  one-half. 

Comprt*s8e<l  air  is  also  encounteretl  in  diving  bells.  These  ante- 
date the  use  of  caissons,  but,  as  a  rule,  the  pressure  is  not  so  great  as 
in  some  of  tlje  latter.  They  are  used  for  laying  masonry  l)eneath  the 
water,  and  are  so  constructed  as  to  lie  supplied  with  a  current  of  fresh 
air.  A  diving  l>ell  has  l>een  made  so  large  as  21)  feet  scpiare.  The 
men  v:ork  in  shifts  for  from  three  to  six  hours. 

Diving  suits  are  now  very  commonly  used  to  enable  men  to  work 
at  considerable  depths.  They  are  used  eai>ecially  for  raising  treas- 
ures from  sunken  ships.  Sponge,  jiearl,  and  coral  fisheries  are  now 
conducted  with  the  aid  of  these  dresses.  At  3^3  feet  the  pressure  is 
about  twice  that  of  the  atmosphere.  According  t<i  Siel>e  the  greatest 
ilepth  to  which  a  tliver,  in  diver's  dress,  has  descended  is  201  feet, 
which  impf>8ed  a  pressure  of  87  pounds  on  the  s<iuare  inch ;  but  this 
is  an  exceptional  instjince,  and  this  depth  is  far  greater  tban  that 
which  they  can  endure  with  safety.  It  is  necessary  to  regulate  the 
rate  of  descent  so  that  the  pressure  may  he  gradual*  About  two  feet 
a  second  has  been  established  as  a  rule.  ^ 

The  iftfn^ptoms  of  the  caisson  disease  are  confined  almost  exclu- 
ively  to  the  nervous  system.  The  men,  on  issiiing  from  tlie  caisson, 
are  usnally  mucli  fatigued,  and,  acconling  to  Jaminet,  have  a  sallow 
complexion.  Wlien,  as  was  the  C4w?e  at  U>e  St.  Ijouis  bridge,  they  are 
obliged  to  cUrob  up  a  long  and  steep  fiight  of  stairs  to  gain  the  sur- 
face, they  are  still  more  exhausted;  the  imlse  is  often  rapid;  and 
sweating,  which  was  profuse  in  the  air-chamlier,  continues. 

Sensory  symptoms  are  usually  the  first  notetl.     The«e  may  not 


•  For  furlbrr  cli»lan#  •«  the  •n!cl«  oo  "  Diving  -  by  SSevwtaoQi  la  Om  **  Ed^cIo- 
pedUBriiAziaica." 
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come  on.  however,  for  some  minutes,  or  even  some  hours,  after 
emerging  into  the  outer  air.  Among  Jaminet's  x>atient8  a  pecnliar, 
severe  epigastric  pain  was  felt;  this  was  sometimes,  but  not  often, 
accompanied  with  vomiting.  Pains  in  the  back  and  lumbar  region, 
and  along  the  spine,  are  also  exx)erienced.  Later,  as  a  rule,  severe 
pains  are  felt  in  the  legs,  beginning  usually  in  or  about  the  knees. 
In  some  cases,  however,  these  pains  in  the  leg  precede  those  in  the 
trunk ;  or  the  latter  may  even  be  absent.  All  these  p&ins,  in  what- 
ever region,  are  |)eculiarly  distressing.  Smith  describes  them  as  of 
a  tearing  character  and  almost  intolerable.  They  x>ersist  even  in 
those  cases  in  which  amcsthesia  of  the  part  sets  in  C'  ansesthesia  dolo- 
rosa"). This  loss  of  sensation  usually  shows  itself  promptly  in 
severe  cases  and  advances  with  involvement  of  the  motor  system. 

Paralysis  of  motor  ner^^es  is  a  common  symptom.  It  comes 
on  in  a  short  time  (in  a  few  hours  or  even  less)  after  the  initial 
symptoms  are  observed ;  in  fact  in  some  cases  the  motor  x>aralysis  is 
an  initial  symptom  itself.  It  usually  involves  the  legs,  constituting 
a  paraplegia,  but  sometimes  one  or  both  arms  are  affected.  In 
neither  Jaminet's  nor  Smith's  jmper  (op.  rtV.)  is  the  exact  character 
of  the  paralysis  noted  with  reference  to  the  electrical  reactions  and 
the  trophic  state  of  the  muscles.  Jaminet  does  not  refer  to  the  state 
of  the  reflexes  in  his  cases.  The  blatlder  and  rectum  are  commonly 
paralyzed.  The  catheter  is  needed  for  some  of  these  patients;  and 
in  fact  it  is  very  evident  that  in  some  of  Jaminet's  imtients  serious 
infection  of  the  bladder  took  place  from  tr>o  frecjuent  and  careless 
catheterization  and  from  the  practice  of  letting  the  patients  cathe- 
terize  thomselvos.  Some  of  tliem  had  discharge  of  pus  from  the 
bladder  and  fd'tid  and  ammoniacal  urine.  In  the  worst  x)araplegic 
cases  bedsores  form. 

Although  it  is  claimed  by  some  that  the  viscera  are  engorged  with 
blood  there  arc  few  8yni])tom8  indicating  serious  lesions  in  them. 
Jaminet  found  increased  siwcific  gravity  of  the  urine  in  most  work- 
men under  his  care,  but  this  he  attributed  to  the  presence  of  urea, 
and  it  was  a  proof  to  his  mind  of  increased  waste  or  metabolism  of 
tissue. 

Brain  symptoms  are  seen  in  a  few  cases.  Headache  is  experi- 
enced by  some  in  passing  through  the  lock.  In  some  instances  ver- 
tigo is  experienced.  In  grave  cases  unconsciousness  supervenes 
early,  and  in  all  fatal  cases  comes  on  before  death.  In  one  fatal  case 
the  man  lapsed  into  unconsciousness  soon  after  coming  out  of  the 
caisson  and  died  in  a  few  hours.  According  to  Smith  death  occurs 
only  in  cases  that  are  severe  from  the  first  and  show  cerebral  and 
spinal  symptoms.     The  duration  of  mild  cases  is  from  a  few  hours 
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io  six  or  eight  days.  It  seems  that  the  mle  is  for  rec«)Tet^r,  when 
it  <iceui*8,  to  1)6  complete;  although  from  the  leHioiis  described  hy 
recent  skilled  observers  it  is  iiossible  that  caseg  might  occur  of  ^^e^- 
8 intent  puruple^iii. 

Irritatiou  of  the  brouchiiil  mucous  membrane,  with  consequent 
cough  and  exi>ectoratitm,  has  been  noted  in  men  working  in  some 
caissons.  TIuh  irritation  was  evidently  clue  to  tlie  uncousuiiietl  car- 
bon in  tlie  air  from  the  lights*  and  was  not  an  effect  of  the  com- 
pressed air.  In  the  future  it  i«  jirobable  that  the  electric  light  will 
be  usetl  and  thus  obviate  this  evil.  Smith  reports  a  rapidly  fatal 
case  of  pulmonary  congestion  occurring  after  the  patient  had  come 
out  of  the  caisson. 

Jaminet  found  for  the  men  under  his  care  a  rather  high  average  of 
the  si>erilic  grjivity  of  the  urine.  This  ranged  as  a  rule  alH»ve  1,024, 
reaching  in  many  cases  so  high  as  1.028  and  1.030.  This  was 
attributed  by  this  oliser^'er  to  increased  urea.  No  album iu  was 
present  in  any  of  the  specimens  tabulated  (f/i,  cit.,  p,  133).  It  seems 
rather  remarkable  that  renal  changes  weTO  not  more  marked  in  these 
cases,  because  in  one  of  them  Jaminet  found  ix)st  mortem  a  clot  iu 
one  of  the  kidneys. 

Perforation  of  the  ear  drum  and  catarrh  of  the  middle  ear  have 
Ijeeu  repoi-ted.  It  is  probable  that  the  latter  is  really  a  primary 
disorder  and  that  the  perforation  is  its  indirect  consequence,  i.e.,  a 
jiatieut  hariug  middle-ear  disease  with  obstruction  of  the  Kusttvchian 
tube  is  unable  to  etiualize  the  air  in  the  tympanic  cavity,  and  hence 
|)erfonition  occura.  Pain  in  tlie  eara  is  not  an  uncommon  symptom 
in  pa**8ing  through  the  lock. 

The  pulse  during  an  attack  is  usuall}^  rapid,  but  slowing  has  Ijeen 
observed  in  some  cases. 

Fnmvois  descril>e<l  symi>toms  whicB  he  attributed  to  congestion 
of  the  liver  and  spleen.  Tliese  observations  do  not  seem  to  have 
lieen  confirmed  by  more  recent  observers.  He  also  obeervod  au  inter- 
mittent fever,  which,  however,  was  erideiitly  not  duo  to  compresse<l 
air  but  prolM\bly  to  infection  by  the  malarial  organism  iu  the  local- 
ity in  which  tlie  work  was  done. 

The  exact  jHithuhMjif  of  the  caisson  diiiea«e  in  somewhat  obscure, 
and,  according  to  Smith,  may  not  lie  the  same  in  all  cases.  The 
aubject  Iww  bt>en  somewhat  mystified  by  a  large  amount  of  theory  and 
a  minimum  amount  of  exact  obsenatiuu. 

Francois  believed  that  tlie  caoiie  waa  an  excesfl  of  oxygen  in  the 
tissues.  This  waa  the  first  statement  of  the  so-callecl  fftrnvom  theory. 
It  was  much  elaliorated  afterward  by  Paul  Bert,  who  exiierimonted 
on  animals  under  very  high  pressure— six  and  seven  atmospber^ea. 
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which  is  much  higher  than  men  have  been  subjected  to  in  caissons. 
He  taught  that  the  gas  in  the  tissues  was  not  oxygen  but  nitrogen, 
and  claimed  that  bubbles  of  it  could  be  demonstrated  in  the  blood. 
This  theory  has  been  supported  by  Catsaris,  whose  observations 
were  made  on  the  divers  for  sponges  near  Greece,  who  use  a  diving 
bell.  He  also  experimented  on  animals.  On  the  merits  of  this 
and  other  theories  I  cannot  enter  into  a  discussion  here.  It  is 
enough  to  say  that  no  one  theory  has  been  accepted  by  all. 

Jaminet  believed  that  the  symptoms  are  due  to  excessive  waste  of 
tissue  in  the  compressed  air,  and  the  storing  of  the  products  of  this 
waste  and  their  imperfect  elimination  after  removal  of  the  men  into 
the  outer  air.  He  pointed  to  the  high  specific  gravity  of  the  urine 
as  the  principal  proof  of  this  alleged  fact.  His  theory  is  not  ex- 
pressed clearly  and  to  me  does  not  seem  sufficiently  established. 
I  have  thought,  however,  in  reading  the  description  of  his  and  other 
cases,  that  the  symptoms  do  suggest  the  possibility  in  some  cases 
of  a  systemic  poisoning  by  some  foreign  substance  in  the  blood, 
and  I  have  thought  that  carbonic  acid,  combined  with  the  effects  of 
cold  and  dampness  and  congestion  of  the  central  nervous  system, 
might  account  for  some  cases.  We  know  that  hard  labor  in  cold, 
wet  situations,  under  circumstances  in  which  compressed  air  is  not  a 
f.ictor,  excites  i)eripheral  neuritis  and  possibly  even  myelitis,  espe- 
cially in  persons  predisposed  by  strong  drink. 

Smith  appears  to  believe  that  a  lowered  vascular  tone,  caused  by 
prolonged  congestion,  is  the  cause  of  the  symptoms.  If  mere  con- 
gestion, however,  is  the  cause  it  is  difficult  to  understand  why  it  is 
that  the  symptoms  set  in  only  after  the  patient  has  come  out  of  the 
compressed  air.  It  seems  plausible  to  argue  that  the  blood  is  driven 
from  the  surface  in  upon  the  internal  organs,  but  the  congestion  of 
these  must  be  greatest  while  the  men  are  in  the  caisson.  Smith 
meets  this  objection  by  the  supposition  that  not  the  congestion  itself 
but  the  weakness  of  the  vessels  due  to  it  causes  a  blood-stasis  when 
the  external  compression  is  removed  and  the  blood  rushes  from  within 
outward. 

Moxon  and  Gowers  advocated  a  theory  of  revulsive  anaemia,  ac- 
cording to  which  when  the  blood  rebounds  from  the  cord  that  organ 
is  left  paralyzed  by  insufficient  blood  supply,  favored  by  the  fact 
that  the  vessels  to  the  cord  are  long  and  of  rather  small  calibre. 
But  Unfortunately  for  this  theory  the  cord  is  always  found  post  mor- 
tem to  be  congested  with  blood. 

Van  Eensselaer  ("The  Pathology  of  the  Caisson  Disease,"  1891) 
is  inclined  to  accept  Smith's  theory  of  a  congestion  with  subsequent 
blood-stasis.     According  to  this  theory,  as  already  explained,  block- 
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iug  up  of  the  circulation  occurs*  jx^sibly  by  small  thrc»mbL  Hence 
a  destructive  necrotic  process  (not  a  true  inflammation,  as  Van 
Hensselaer  HUggestHJ  takes  place.  This  author's  pai>er  is  the  most 
scientific  study  of  the  subject  which  we  {lossess,  and  being  founde<l  on 
carefully  conducted  autopsy  with  microscopical  examination  shall 
my  guide  here  in  a  statement  of  the  morbid  anatomy  nf  the 
disease. 

Morbid  Anaiomif, — It  is  remarkable  that  previous  tt)  the  rt*]iort  of 
Van  liensselaer's  case  only  two  spinal  cords  from  cases  of  this  ilisease 
had  l>eeu  studied  microscopically.  Of  the  twelve  faUd  eases  that  oc- 
curred at  the  St,  Louis  bridge  not  one  was  submitted  to  this  examiua- 
tion ;  while  the  same  must  Ix?  said  of  the  cases  at  the  Brooklyn  bridge, 
although  these  were  not  so  numerous.  The  two  cases  referretl  to  are 
one  by  Leyden  and  one  by  Schultze.  These  cases  are  alistrai-ted  by 
Van  Rensselaer  and  compared  with  his  own.  In  his  own  case  the  spi- 
nal meninges  were  normal  and  there  was  no  extravasation  of  bUKxl. 
The  amount  of  spinal  fluid  was  normal.  After  hardening,  many  parts 
of  tlie  cord  were  found  on  section  to  have  undergone  pathological 
changes.  Ascending  degeneration  was  found  in  the  columns  of  Goll 
and  in  the  direct  cerel»ellar  tracts,  and  descending  degeneration  in 
tlie  pyramidal  tracts,  respectively  above  and  below  the  dorsal  region. 
A  disseminated  myelitis  *  was  found  in  the  dorsal  region,  worst  in 
the  mid-dorsal  area  for  about  two  inches.  Scattered  through  the 
cord  from  the  level  of  the  twelfth  dorsal  verteVira  upward  small  yel- 
low spots  were  found,  all  lying  in  the  posterior  columns  and  in  an 
antero-posterior  position.  The  centres  of  some  of  these  spots  were 
nei-rosed  and  crumbly.  At  the  region  of  the  grejitest  change  the 
spots  coalesced  and  occupied  the  whole  of  the  posterior  columns. 
Ill  this  region  also  the  lateral  c<)lumns  were  degenerated  more  eiten- 
sively  than  merely  in  the  [lyraniidal  tracts.  A  few  small  isolated 
areas  of  necrosis  werf?  seen  also  in  the  anterior  columns.  The  gray 
matter  was  normal  throughout.  No  hemorrhage  was  found.  Under 
ttie  microscojie  the  gray  matter  was  found  normal.  The  cells  in  the 
anterior  horns  were  fierfectly  defined  and  their  processes  were  clear 
and  distinct,  as  were  also  their  nuclei.  In  the  yellow  spots  in  the 
white  matter,  above  descriVietl,  no  axis-cy linders  coul<l  l»e  found,  but 
there  was  extensive  destruction  o!  tissue.  Tlie  bk»o4l-vessek  were 
enlarged,  their  adventitia  thickened  and  studdetl  with  cells.  No 
cells  of  Deiters  could  be  found.     The  neuroglia  was  increased  in 

*V«ti  RfnMtelner.  not  tintuitunilly  foUowinjr  U>o  older  tcnnlnology.  calU  Utb 
pffooen  A  myrlitl*.  U  may  In*  floubtinl,  however,  wlietlH*rft  it  t  tnir  Inftnmmntioti, 
i,4,,  Iht  ri^uU  of  lu/vdickD.  It  \^  TtkXUvt  A  nct-rntic  procev.  as  we  alioulU  vx^h'vI  if 
Ibe  tJieory  of  caumkni  advocau^  by  this  author  i«  corroct 
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thickneHS*  In  tlie  parts  less  iuvolved  the  Derve-fibres  were  enlarged 
and  ewoUeii;  in  some  tire  axis-cyliudera  were  very  small,  in  otbcrH 
tbey  had  disappeiired.  There  was  no  trace  of  hemorrhage  nor  any 
intiUration  of  cella.  The  findings  in  Leyden's  and  Behultze*8  cases 
wore  practically  the  same  aa  in  Van  llensaelaer's.  * 

From  the  rei>orts  of  these  three  cases  it  seems  clear  that  the 
lesion  in  the  caisson  disease  is  a  de*!truetive  or  necrotic  one.  This 
is  most  probably  due  t*)  a  deprivation  of  blood,  and  must  be  ao- 
couuted  for  on  some  mecliauical  ]>riuciple.  A^'hat  the  correct  prin- 
ciple is  may  be  still  a  matter  of  some  speculation.  No  mention  is 
made  of  the  appearance  of  thrombi  in  the  vessels,  but  the  vessels  are 
described  as  thickened  and  their  sheaths  rich  with  celk.  It  is  ex- 
pressly statt^d  by  these  observers  that  no  iutiltration  of  cells,  and  no 
Deiter's  cells,  were  observed,  altliough  the  neuroglia  wiis  thickened. 
The  destructive  process^  however  caused,  when  once  set  agoing  sufH- 
ciently,  has  apparently  no  adequate  resistance  offei*ed  to  it,  and 
repair,  aftt^r  a  certain  point  is  reached,  is  apparently  impossible. 
The  j)rocess  seems  to  \m  strictly  analogous  in  its  results  with  that 
which  occurs  in  ctises,  which  are  not  unfrequently  eeen  in  hospitals, 
of  acute  softening  of  tlae  cord  in  the  dorsal  region,  the  exact  causa- 
tion of  whicli  is  obscure.  These  eases  also  have  in  the  past  been 
called  iustances  of  myelitis,  but  they  are  probably  not  tnily  inflam- 
matory. In  the  caisson  disease  the  milder  crises,  in  which  probable* 
the  change  does  U')t  proceed  beyond  a  vascuhii*  engorgement  or  tem- 
porary obstruction,  tend  to  recover. 

Much  c^iu  be  done  for  the  prevention  of  the  caisson  disease. 
Sym|itoms  do  iiot  begin,  as  a  rule,  to  show  themselves  until  a  pres- 
sure of  twenty  pounds  is  attained.  The  deeper  the  work  goes,  i.e-, 
the  higher  the  pressure  rises,  the  more  varied  and  the  more  urgent 
the  symptoms  show  themselves.  Only  strong,  ratlier  young  men — 
under  forty-five  years,  and  in  gootl  physical  condition — should  be 
employed.  Mi3st  observei's  agree  that  indulgence  in  alcoholic  drink 
unfits  a  man  for  the  work ;  the  use  of  it  between  shifts  predisjxjses 
to  an  attack.  Jaminet  is  especially  emphatic  on  this  point,  and  he 
seems  to  have  endeavored,  not  always  with  success,  to  control  the 
Imbits  of  the  men  in  this  and  other  injurious  indulgences.  Full- 
blooded  and  fleshy  men,  according  tf»  8mith,  are  more  prone  to  an 
attack  than  are  spare  men.  LalKirers  with  pulmonary  or  cardiac  dis- 
ease should  not  be  employed ;  although  one  of  the  French  observers 
reports  the  case  of  a  workman  with  a  large  cavity  in  one  lung  and 


•Vin  RenwalHCT^s  p«p«fr  fiirnislies  an  extensive  bibliography,  which  can  bo 
consu1te<l  with  proflt  by  any  one  wlio  desireii  to  enter  Into  An  exhaustive  study  of 
the  history  and  phenouivua  of  ihv  cuisson  disease. 
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hectic  symptoms  who  improved  marketlly  during  long-continued 
work  in  a  caisson. 

The  hours  for  labor  should  be  carefully  regulated.  At  the  8t. 
Louis  bridge  the  men  worked  in  shifts  of  two  hoiirs  each  three  timea 
a  day  with  two  intervals  of  two  houi-s  for  rest.  Later  it  was  found 
necessary  to  reduce  this  time,  but  the  pressure  (55  pounds)  atUiuttd 
at  that  bridge  was  greater  than  is  usual. 

It  is  highly  imix^rtant  that  men  should  lie  dowu  and  rest  for  an 
hour  or  more  after  hard  toil  under  very  high  pressure.  This  should 
be  made  im[>erative  and  accommodations  should  be  provided  for 
them.  They  should  l>e  supplied  also  with  some  nutrient.  Jaminet 
gave  strong  beet  tea.  They  should  never  go  to  work  with  an  empty 
stomach.     Smith  advises  a  meat  diet  and  the  free  use  of  warm  coffee. 

Great  care  should  Ix*  oVmened  in  "lot*kiug  out,"  i.**.,  in  coming 
out  of  the  caiiisou.  The>  f'Xpansion  of  the  air  iu  the  h>ck  during  this 
process  is  accompanied  with  a  marked  fall  iu  temjierature.  This  acta 
upon  the  men  when  they  are  fatigxied  and  sweating  profusely,  and 
are  feeling  the  relaxing  effects  <if  diruinishing  pn^ssure.  Jjiminet 
made  a  rule  that  the  time  consumed  for  coming  out  should  be  one 
miimte  for  every  six  pouudw  of  pressure.  Thus  if  the  pressure  in 
the  caisson  M'as  42  jiounds  the  time  consumed  in  tin*  air-lt)ck  would 
lie  seven  minutes.  Although  this  was  a  purely  arbitrary  standard* 
still  if  it  senes  a  gocxl  purpose  it  is  worthy  of  Wing  foiled  wed. 
During  this  fall  of  the  temjierature  it  is  highly  importjint  thai  the 
men  should  be  warmly  clad. 

It  is  a  great  evil  for  the  men  to  be  oblige<l  to  climb  up  long  flights 
of  stairs  or  steep  ladders  after  quitting  their  work.  If  a  steam  ele» 
vator  is  not  used  the  ladder  or  stairs  shtJiild  be  in  a  shaft  continu- 
ous with  the  caisson  so  that  the  men  could  mount  it  in  compressed 
air.  Triger's  iron  tul>e  was  arranged  thus,  and  ht*  speaks  of  the  eaae 
with  which  the  men  coidd  climb  in  compressed  air.  In  the  ordinary 
atmosphere,  however,  this  climb  wlu*u  the  men  have  just  come  from 
work  in  the  caisson  is  exceedingly  exhausting.  At  St.  Louis  one 
huudftHl  and  neventy  steps  had  to  lie  mciunted;  but  these  were  after- 
ward replaced  by  a  steam  elevator.  In  a  recent  engineering  work 
in  Philadelphia,  the  building  of  the  Baltimon*  and  Ohio  nulroad 
bridge  across  the  Sc^huylkill  River,  the  caisson  was  so  aiTangwl  that 
the  hidder  or  stairs  was  in  cf)mpressed  air. 

E      Provision  shimld  lie  made  for  carrying  off  carbonic  acid  and  uu* 
ionsumed  carlx>n  in  the  air. 
The  fiTafment  for  the  caisson  disease  is  largely  according  t«»  the 
symptoms.      For  the  epigastric  pain  Jaminet  found  a  stimulating 
cordial,  as  Jamaica  rum,  very  serviceable.     The   mild   cjuses,  with 
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epigastric  pain^  do  not  require  mnch  more  than  this;  in  fact,  i 

teiid  to  recover  they  do  not  require  much  treatment  other  than  rest  in 

bed,  sustaining  food,  and  time. 

Smith  writes  strongly  in  favor  of  reliei  for  the  severe  ptiin.  Ho 
argues,  plausibly,  that  in  cases  that  tend  to  recover  nothing  is  h 
by  relieving  the  patient's  suffering,  and  that  this  may  as  vrell 
done  with  a  full  dose  of  some  anodyne.  A  hypodermatic  injectioi 
of  morphine  may  l>e  given  in  a  full  enough  drjse  to  attain  the  desired^ 
result;  if  one  dose  does  not  accomplish  this  a  second  smaller  one  may 
be  given.  He  found  that  large  doses — one-quarter  to  one-hAlf  a 
grain — were  ref|uired,  as  the  intense  pain  induced  a  remarkable  tol 
rauce  for  the  di-ug.  Smith  was  led  also  to  try  ergot.  Ho  whs  le<l 
tills  by  theoretical  considerations  of  its  alleged  power  to  coni 
»*apillary  circulation,  and  ako  by  the  theory  which  he  had  conceived,] 
that  vascular  relaxation  is  the  cause  of  the  affection.  Although  nc>( 
always  eflScacious  he  found  that  ergot  was  very  useful  in  a  considej 
able  number  of  cases.  He  noted  that  severe  jmin  was  completely 
lieved  within  half  an  hour  after  the  administration  of  a  dmchm^ 
of  the  fluitl  extract. 

The  hot  bath  has  lieen  used,  but  Jaminet  saw  bad  results  from  M 
and  stopped  it.  Paralysis  came  <'n  ulillo  the  patient  was  in,  nr  aft»>rl 
he  had  just  left,  the  bath. 

Cold  to  the  spiDe  has  lieen  tried  with  apparent  good  offects. 
Cups  also  have  been  used. 

Electricity  and  friction  with  liniments  are  not  of  mucdi  if  anj 
benefit. 

For  the  paralysis  gentle  massage  and  the  use  of  strychnine  under 
the  skin  are  indicated.  In  my  own  ^observations  of  varioua  acute, 
but  perhaps  more  frecpiently  peripheral,  palsies  I  have  thought  that 
•strvchnine  iu  this  way  is  rather  mure  efficacious  than  by  tlje  mouth. 

The  immediate  return  of  the  patient  into  the  com  pressed  air  liaa 
liad  stioDg  advocates  in  Pnl,  Foley,  and  Smith.  Foley  considered , 
this  a  specific.  Smith  says  that  he  never  knew  an  exception  to  the 
rule  that  pains  disap|*ear  almost  immediately  upon  the  return  of  thoj 
patient  iiit(»  the  compressed  air.  He  advocates  the  constructio]!  of  au 
air-chauil:>er,  which  could  Vie  put  in  commuDication  with  the  condens- 
ers, and  tlius  siipiilied  with  condensed  air  at  the  pressure  desired., 
A  cot  bedstead  cimld  be  rolled  inin  the  apparatus,  and  the  patient 
could  lie  kept  under  olmenation  tlnT>ugh  glass  windows.  Several 
hours  could  l)e  taken,  if  necessary,  for  gradually  reducing  the  pree-; 
sure.  The  very  best  results,  according  to  Smith,  might  be  ejtpected 
from  this  method  in  cjises  of  extreme  jMiin,  or  in  cases  of  paral^ 
not  depending  on  extravasation  of  blood. 
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Bert  reforamended  the  iiiLalation  of  oxygen  oa  the  theory  thai 
nitmi^eu  gas  in  the  hlooil  in  the  causo  of  the  disease,  and  that  ihia 
gas  (liffuses  readily  into  oxygen. 


Effects  of  Rubefied  Am. 

It  is  but  seldom  that  rarefied  air  is  met  with  iu  occnimtions. 
With  the  exception  of  aeronauts  there  are  few  whose  calling  brings 
them  within  its  influence.  In  some  of  the  mines  of  our  Western 
States  the  elevation  above  sea  level  is  very  great  In  Utah  somo 
mines  are  between  three  and  fc^ur  thousand  feet  above  tluH  level*  but 
I  do  not  know  of  any  accurate  Htutly  tliat  has  been  made  of  the  sub- 
ject under  these  conditions.  The  principal  ores  mineil  are  those  of 
silver  and  lead,  and  the  acti<»n  of  the  latter  would  have  to  be  taken 
carefully  into  aceotint  in  estiujatin^  any  deleterious  effects  up<in  the 
health  of  the  miners. 

The  effects  of  rarefied  air  arn  rapid  action  of  the  heart,  shortue^ 
of  bi'eath^  bleeding  from  mucous  surfaces,  depression,  asthenia^  and 
in  st>me  cases  even  paralysis. 

Boyle  (Sf,  Lott'm  Maiiail  and  Simjiml  Journal,  I80I,  p.  454)  gave 
a  description  of  the  so-called**  mountain  fever,"  which  he  encountered 
during  an  overland  journey  to  California  in  or  alnuit  1850.  More 
than  half  of  his  comjiany  were  attacked.  They  had  been  riding  on 
horseback  for  between  twenty  and  tlilrty  miles  a  day,  and  had  at- 
tained a  great  altitude  (l*ets%'een  7,000  and  ft^OOO  feet)  when  tlie  first 
case  occurred.  Their  food  had  be4*n  fat  bacon  and  sea-bread»  and, 
under  the  influence  of  the  rare  atmosphere,  they  had  eaten  vora- 
ciously. The  tenuity  of  the  atmosphere  was  so  great  that  it  had 
caused  a  constant  feeling  of  want  of  air.  The  physical  condition  of 
the  party,  owing  to  exposure*,  fatigue,  and  Imd  fuotl,  wjis  evidently  not 
good.  The  attack  was  usually  sudden.  The  symptoms  were  a  sense 
of  vacuity  in  the  head  and  stomach,  unsteadiness  in  the  legs,  hiss  of 
a))jietite,  violent  fever,  hard,  full,  and  rapid  pulse,  furred  tongue, 
fiushi*d  face,  constipat^'d  Iniwels,  scanty  urine,  fiain  in  almost  every 
part  of  the  body,  eR|»eciaUy  in  the  head*  neck,  and  loins,  and  deli- 
rium and  restlessDoHH.  Boyle  attributtHl  the  disejise  to  a  deficient 
t  oxygenation  of  the  blo*xl. 
Ewing  {SK  lj<tiiis  MviUmt  nnd  Stfrtjiml  Jountnl,  lH5i5,  p.  454) 
gave  a  somewhat  similar  description  of  this  affei*tiou  as  encoun- 
tered by  him  iu  crt»»Hing  the  R^x^ky  Mountains.  The  disease  liad  a 
distinctly  remittent  type,  and  was  not  encountered  below  an  alti- 
tude of  7,000  foet  He  says  it  occurs  in  miners;  in  fact»  it  fieema 
to  occur  in  persons  who  are  exposed  to  hard  toil  at  a  great  elevation. 
Vol.  U1.~JW 
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Ewing  calls  attention  to  the  fact  that  the  ordinary  conditions  for 
miasmatic  fevers  were  not  present  in  the  circumstances  in  which 
he  saw  the  disease.  At  that  great  elevation  vegetation  was  rather 
scant;  decaying  organic  matter,  vegetable  or  animal»  was  not  seen; 
the  water  flowed  in  priatine  purity  from  the  snow-clad  tops  of  the 
mountains ;  and  wet  and  moisture  in  the  air  were  unknown. 

Wise  {iJrifish  Medical  Jomnal^  1880,  II.,  HtJT))  desenbed  hia  own 
symj)toms  at  Davos  at  an  elevation  of  5,105  feet.  He  had  epigYistrie 
pains,  slight  rise  in  temperature  in  tbe  evening,  and  an  irritable 
heart.  He  says  that  not  a  few  persons  art'iving  at  Davos  suffer  with 
these  symptoms. 

In  later  years  there  has  been  a  tendency  evidently  to  abuse  the 
term  **  mountain  fever"  and  to  apply  it  indiscriminately  Ui  the  condi- 
tion kno^vn  as  "mountain  sickness"  (see  p,  201)  and  to  many  febiile 
states,  some  of  which  are  ohserved  in  cases  at  no  great  elevation.  This 
has  led  to  a  reaction  against  the  use  of  the  term.  Dougan,  <inoted  by 
Curtin  (Nefiv  York  Medmd  JoHmal,  1887,  XLV.,  p.  29;,  thinks  that 
many  cases  called  "*  mountain  fever*'  in  recent  years  are  cases  of  al")or- 
tive  typhoid  fever,  and  intimates  that  this  latter  fever  may  be  modified 
by  climate.  In  camp,  army,  aud  mountain  fever  there  is  sometimes 
a  mixture,  according  to  him»  of  the  malarial  and  typhoid  poisons. 
Dr.  Hall,  of  the  Uuited  States  army,  also  quoted  by  Cuiiin,  has  seen 
men  in  the  iield  and  mountains  take  this  fever.  Curtin,  after  weigh- 
ing the  evidence,  does  not  l>elieve  in  a  distinct  mountain  fever. 

It  18  significant,  however,  that  not  only  in  the  Rocky  Mountains 
but  in  the  Himalayas  and  in  tbe  Andes  a  somewhat  similar  tyjie  of 
fever  has  been  met  with.  In  India  it  is  called  by  some  the  **  hill 
malaria,"  a  name  which  seems  to  indicate  that  it  is  merely  one  of 
the  ordinary  intermittent  fevtTS. 

Work,  of  rueblc»,  CuL  {Mvifical  Xetvs,  1893,  LXTT.,  376),  says  that 
it  has  long  l>een  a  much-vexed  question  among  practitioners  in  the 
entire  territory  influenced  by  the  Kocky  Mountain  climate  whether 
there  is  such  a  disease  as  the  mountain  fever.  Work  does  not  Ijelieve 
that  it  is  a  distinct  affection.  He  thinks  that  a  number  of  affections 
go  by  this  name,  among  which  are  the  various  specific  contagious 
febrile  diseases,  as  typhoid  and  relai>sing  fevers,  as  well  as  local  in- 
tlamnjatious  aud  cataiThal  processes  of  the  respiratory  and  intestinal 
tracts.  *•  Mountain  fever"  was  discovered  by  the  pioneer  hunters,  and 
since  their  time  it  has  Ijeen  ascribed  by  many  observers,  l)oth  profes- 
sional and  lay,  to  some  occult  mountain  influence.  It  has  been 
credited  with  many  deaths,  but  not  one  constant  characteristic  lesion 
has  lieen  found  post*mortem.  Work  thinks  that  most  of  the  casdB  nxtt 
instances  of  simple  continued  fever.     The  most  common  tj^po*  accord- 
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hig  to  lum*  ia  marked  by  a  high  tempeinture  and  by  cerebral  symp- 
toms, and  is  due  to  prolonged  and  exhausting  phyflical  exertion. 
Laborers  exposed  to  the  sun  get  this  type  of  the  fever.  Above  an 
elevation  of  4,000  feet  men  find  it  ditticult  to  do  a  day's  work. 

To  show  how  loosely  the  term  has  l»eeii  used  in  our  extreme  West- 
ern SUtes  I  may  refer  to  the  repoi-t  of  a  case  by  Newton  (PhihM" 
phifi  Mcflicol  TSmeJi,  1882-83,  p.  7)  of  a  trooi>er  in  the  United  States 
army  at  Fort  Stanton,  N.  Mex.  The  man  died  from  a  febrile  aflfec- 
tion,  and  the  autoijsy  revealed  the  intestinal  lesions  of  typhoid  fever, 
and  yet  the  case  is  reported  as  one  of  ** mountain  fever." 

While  the  term  "  mountain  fever"  has  l>een  abused,  and  while  per- 
haps there  is  no  such  affection,  if  we  except  the  acute  condition  atlled 
"mountain  sickness,"  yet  the  fact  remains  that  a  febrile  reaction,  due 
Apparently  to  fatigue,  exhaustion,  and  poor  food  at  high  altitudes, 
is  occasionally  noted  in  miners,  soldiers,  mountain-climbers,  and 
others  who  are  obliged  to  toil  in  a  rarefied  air.  The  exact  pathology 
of  this  febrile  state  is  unknown,  but  probably  it  is,  as  Work  sug- 
gests, simply  that  of  a  mild  type  of  continued  fever.  It  may  be  due 
to  some  auto-infection  or  to  some  defective  process  of  elimination. 

Effbcib  of  Concussion  of  thb  Adl 

There  has  long  been  a  prevalent  belief  that  occupations  that  ex- 
pose men  to  violent  coucussitm  of  the  air  cause  de-afness.  Those 
esfjecially  who  are  exposed  to  such  concussion  are  boiler-makers, 
workmen  on  sheet-iron,  and  gunners. 

The  injury  in  boiler-making  is  caused  by  the  riveting,  and  is  ia- 
Eicted  especially  ui)on  the  man  who  is  stationed  inside  of  the  boiler. 
He  receives  the  full  effect  of  the  terrific  din  caused  by  the  rei>eated 
blows  of  the  hammer  on  the  rivet  on  Uie  outside  of  the  boiler.  In 
some  instances  boilers  are  now  riveted  with  a  machine  worked  by 
steam.  I  have  seen  such  a  machine  in  o|)ei'ation  in  Baldwin's  Loco- 
motive Works  in  this  city.  It  is  prolmble,  however,  that  in  the 
larger  Itoilers,  as  marine  and  stationary  l>oiler9,  the  old  method  of 
riveting  is  still  employed.  The  action  of  the  cause  is  faeilitatetl  by 
the  small  space  in  which  the  riveter  works,  whereby  the  concussion 
of  the  air  is  intenKifie<1,  the  sound  waves  being  confined  within  the 
narrow  dimeuHions  of  the  boiler. 

Workmen  in  sheet-iron  works  are  exposed  to  almost  as  much  noi«e 
as  are  iKiiler-makers.  A  man  at  present  under  ray  care  in  the  Philar 
delphin  HoNpitnl  worked  for  years  on  sheet-iron,  part  of  the  time  for 
the  United  States  Government,  and  is  now  suffering  with  deidneetL 
He  says  that  he  has  known  of  other  cases  among  workmen.    So  many 
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as  thirty  to  forty  men  would  be  working  in  on©  shop,  and  the  noias^ 
was  so  ^eat  as  to  cau^e  some  of  them  to  go  home  in  the  evening  ml 
headaches.     He  says  fmiher  that  the  uoisf!  in  some  sheet-iron  workfl 
is  ahuoat  as  great  as  in  boiler-works. 

Gnnners  ai-e  said  to  lose  hearing  sometimes  from  the  violent  con- 
cussion caused  by  the  discharge  of  large  pieces  of  ordnance. 

The  i>Htliolugy  of  the  aJfectioD,  according  to  Strawbridge  (Pep*] 
per's  "  Hy stem  of  Medicine,"  Vol.  IV. ,  p.  840),  is  probably  a  paralysi 
of  the  tenninal  endings   of  the  auditory  nerve.     Buck,  f|Uoted  byl 
Tra<'y  {op.  r//.),  says  that  ha  has  noticed  in  the  majority  of  cases  seen 
by  him  a  milkiness  and  thickening  of  the  membrana  tynipani. 

Care  should  be  observed  to  distinguish  true  Iwiler-maker's  deaf-| 
ness  from  ordinary  cases  of  chronic  middle-ear  disease.     It  is  possi< 
ble  that  men  working  in  noisy  places  may  suffer  with  deafness  from] 
the  same  causes  as  the  rest  of  mankind. 

The  only  means  for  prevention  is  to  stuff  cotton  or  wool  into  the 
ears.  Treatment  will  not  be  likely  to  be  of  avail  so  long  as  the  cause | 
continues  to  act. 


Effects  of  Bad  Sanftation  and  Ventilation. 

In  the  cases  of  many  occupations  the  bad  effects  upon  health  are 
due  to  defective  general  sanitation  and  especially  to  defective  ventiln- 
tiou.  This  fact  has  been  illustrated  again  and  again  in  the  course  of 
the  present  in<iuiry,  so  that  it  would  seem  scarcely  necessary  to  go 
over  the  subject  once  more  iu  detail.  It  is  desirable^  however,  to 
group  some  general  facts  under  one  heading,  so  that  the  truths  they 
embody  may  be  easily  applicable  to  the  inunmerable  instances  that 
are  constantly  occumng  in  the  industrial  world;  many  of  which,  be- 
cause they  are  not  conspicuous,  have  no  doulit  escaped  attention  in 
tbis  paper. 

Lakeinan  ("Health  in  the  Workshop, "  London,  1884)  has  show^n 
how  careful  tlie  English  law  is  to  step  in  and  regulate  not  only  child- 
hibor,  as  has  /tl ready  been  shown  in  this  i»aper,  and  the  hours  for 
labor,  but  also  all  the  details  of  sanitary  construction,  ventilation, 
and  i>peration,  in  factories.  He  is  able  in  say  of  his  own  country 
that  **  everything  is  tending  to  sanitativo  action,  to  the  rescuing  of 
inhabitants  of  cities  and  towns  from  impurities,  and  for  enabling 
workers  to  dwell  in  healthy  homes  and  to  be  employed  in  healthy 
workshoim.**  The  picture  which  he  presents  in  his  admirable  book» 
althiiugh  jicrhaps  slightly  overdrawn  and  highly  colored,  is  in  glaring 
contrast  with  the  glimpses  which  we  get  from  former  \\Titers  of  the 
dark  and  noisome  and  reeking  factory  life  of  a  generation  or  two 
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ago  in  Bnglaiid.  As  the  evils  of  factory  life,  however,  aiid  the  dia- 
eases  of  ocvuputiou!4  are  not  conned  to  any  one  nation  it  behooves^ 
the  American  sanitarian  and  physician  to  see  to  it  that  our  work- 
people do  not  fall  into  the  same  extremes  of  distress  and  squalor  tliat 
formerly  characteri^sed  so  much  of  the  factory  population  of  the  older 
country. 

Among  the  evils  enumerated  by  Lakeman,  which  it  is  the  object 
of  sanitary  science  to  remedy,  are  the  use  of  dwelling-houses  fur 
manufactories,  limited  space,  vitiatetl  atmosphere,  overcrowding,  tlie 
accumulation  of  refuse^  deficient  light  and  defective  water,  noxious 
vapors  from  ill-c«L>ntrivcd  water-closet**,  excessive  cr)nsnm]»tion  of  gas, 
overheating  and  xnad€*i|uate  and  ill-timed  hours  ft)r  meals. 

It  can  readily  be  seen  how  impriK'ticable  it  is  to  enumerate  all  the 
great  and  small  industiies  in  the  l^nitetl  States  which  present  some 
or  all  of  these  defects.  A  few  instances,  however,  may  be  refeiTed 
to  of  former  existing  aliuses,  especially  in  England, 

The  cott«n  mills  once  were  insanitary  hives  to  the  last  degree. 
The  evil  began,  according  to  Ljikemau,  when  steam  was  introduced 
as  a  motive  power  and  when  machinery  wiis  put  on  to  quicken  speed. 
Then  **  degeneracy  marked  tlie  eflfects  of  protracted  labor— the  primi- 
tive race  of  stnrdy  cotton  hands  disai)peared  before  a  generation  of 
weak  and  deformeil  i>eople."  The  cause  for  this  degeneracy  was 
eontinaous  labor  by  day  and  also  by  night,  on  deficient  fcwxl  and  an 
excess  of  tea,  and  in  an  overheateil  air.  According  to  some  reports 
the  "  sizing**  of  cotton  with  China  clay  filled  the  factories  with  a  tine 
and  iiTitating  dunt,  while  the  air  was  kei)t  at  a  high  t4?mj>orature  and 
in  a  very  humid  state  in  order  that  the  thread,  thus  sized,  could  be 
mauipulateil  properly.*  No  ventilation  was  pronded.  The  work- 
men, in  carding  and  ** blowing,"  remaineil  all  day  in  a  "cloudy  mist." 
The  moist  heat  of  the  spinning  sheds  was  obtained  by  injecting  steam 
into  them. 

In  the  ilax  mills  tilings  were  even  worse.  Heckling  flax  w^as,  and 
is,  a  most  dusty  and  injurifnis  trade.  Formerly  no  me^ns  were  used 
for  ventilation  and  carrying  off  this  dust  In  the  prot^^ss  of  wet- 
flax  spinning  the  conditions,  though  difl^erent,  were  no  bf>tter.  The 
clothes  of  the  operativi*s,  mostly  young  girls,  were  saturat+nl  ^itli  the 
condensed  steam  and  spray  from  tlie  machines,  the  floor  was  flooded, 
and  the  temperatum  was  rmised  to  SS""  (Lakeman).    The  remedies  for 

♦  Tbli  "sixiag.  **  or  cotjtnijf  with  a  prrpftfmtkm  of  Chliin  cliiy,  b  ft  fraudulent  de- 
vice intended  to  make  the  gooda  more  miurkvtiible.  According  to  Arlidge  tlie  morf 
Inferior  Iho  yam  the  more  Iicsvlly  H  l»  »i»«l.  Tho  pmcHoe  wiin  inirfwluood  by 
Enj^H^b  iUAiailiictunrrs.  Innsronrh  m  H  tt  pn*judfcl»l  to  health  it  tbouki  be  la- 
UsrUlcted. 
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these  evils  are  covera  for  the  troogha  containing  hot  water,  aprotis  in 
front  of  the  machines,  and  ventilating  fans  and  hoods. 

In  the  pf^ttpry  trade,  besides  the  evils  that  have  already  been  d€^ 
scrihed  in  this  paper  under  the  headings  of  "  Effects  of  Lead**  ami 
''Effects  of  Dust/'  there  was  great  hardship  in  the  excessive 
child  labor  and  from  heat.  The  heat  in  some  parts  of  the  |K>tte 
was  so  high  as  from  1'20 '  to  148^,  and  into  and  from  out  of 
parts  the  eioployt's  had  constiiutly  to  go  and  come.  The  time 
work  was  from  5:30  a.m.  uutil  V)  p.m.,  but  extra  time  to  as  late  . 
and  li)  P.M.  was  not  uueommon.  Lakeman  estimates  that  ouo  boy, 
known  as  the  "mould-runner,"  who  carried  the  moulded  utensil  into 
the  "  Bt<^^)ve"  or  furnace,  wnuld  carry  in  one  day  an  aggn?gati*  <;>f  3, 
pounds,  aod  would  walk  eight  miles  in  the  same  time — and  this  i 
atmoHphere  reeking  witL  dust  and  heated  in  some  parts  above  1 
Those  children  in  some  instances  were  under  ten  years  of 
Whole  families  engaged  in  the  work  t^tgether — the  father  per 
working  at  the  wheel  while  his  young  cUihlren  assisted  in  various 
ways;  the  whole  group  tending  to  a  degenerated  physical  and  moral 
state  because  of  the  frightfully  insanitary  conditions  of  their  labor. 
The  negro  slavery  of  this  country  never  presented  such  terTiV>le  pic^ 
tures  as  are  shown  by  some  English  writers  in  their  descriptions  of 
the  factory  life  in  their  own  islaud. 

The  remedies  for  the  evils  referred  to  are  to  be  found  in  cleanli- 
ness, ventilation,  siifiici<jnt  space  and  Eght,  regulated  hours  for  labor 
and  for  meals,  the  removal  of  refuse^  sanitary  closets,  and  prosier 
|iersonaI  and  domestic  hygiene. 

The  English  law  is  quite  explicit  in  some  instance-s  on  the  details 
for  cleanliness.  The  methods  and  seasons  for  cleaning  are  even  pre- 
scril>ed,  as  for  instance  Hrae-washiug  in  the  cases  of  various  facto 
and  workshops.  All  details  involved  cannot  lie  descnbed  here;  t 
necessarily  vary  with  circumstances.  As  in  the  case  of  all  fac 
laws,  they  must  l>e  enforced  by  a  properly  qualified  inspector. 

The  proper  ventilation  of  buildiugs,  especially  mills  and  facto 
in  which  the  air  is  laden  with  dust,  vapors,  gases,  and  other  impuri- 
ties, is  a  science  in  itself.  It  is  ably  discussed  in  reference  to  dwell- 
ings by  Galton  TOn  Ventilation,  Warming,  and  Lighting  for  Do- 
mestic Use,"  London,  1884),  Ventilation  has  for  its  chief  objects  the 
removal  of  tainted  air  and  the  supply  of  pure  air  in  its  stead 
ton  divides  the  subject  into  three  heads :  (1)  Purity  of  air,  (2)  M 
ment  of  air,  (3)  Warming  of  air. 

According  t^^*  l)e  Saussure  carlxm  dioxide  (carbonic  acid)  is  co^ 
tained  in  atmospheric  air  in  the  proportion  of  frfjm  3.7  measures 
6.2  measures  in  10,000  measures.    According  to  Parkee  the  av 
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proportion  is  alioat  4  volumes  to  10,000  volumes,*  The  proportion 
varies  of  course  with  places  and  circumstances.  If  the  proportion 
rises  aliout  7  volumes  in  10,000,  or  .7  in  1,000,  or  .07  per  cent.,  the 
air  becomes  impure,  and  when  the  proportion  reache-s  1  in  1,000  the 
air  is  i>erceptibly  unfit  for  respiration. 

The  air,  e8i)eciall>  of  dwellings,  factories,  and  towns,  contains 
also  a  small  proportion  of  ammonia.  This  may  be  in  hii^ge  excess  in 
factories. 

The  other  im[mrities,  as  dust,  vaiK^rs,  and  gases,  will  vary  of 
course  accortliog  to  the  manufacturing  process  in  use. 

The  amoimt  of  air  to  be  supplied  i)er  hour  will  vary  according  to 
the  number  of  men  and  lights  emjjloyed.  According  to  Lakeman  a 
man  expires  alx>nt  sixteen  cubic  feet  of  air  per  hour  and  about  one- 
thirtieth  of  this  volume  is  carbonic  acid.  This  would  vitiate  about 
1,(R)0  cubic  feet.  But  double  this  quanity  of  fresh  air  probably 
ought  to  be  supplied.  An  ordinary  gas*buruer  that  consumes  three 
cubic  feet  of  gas  i>er  hour  uses  up  more  air  th^in  three  grown  persons. 

To  dislotlge  impure  air  and  to  siipjjly  its  place  with  pure  air  is 
the  prime  object  of  ventilation.  In  hirge  factoriee  this  is  l^est  done 
usually  with  a  ventilating  fan  or  wheel,  driven  by  steam.  The  pat- 
tern and  the  location  of  these  fiins  de^)end  upon  the  objects  to  lie 
attained.  In  dusty  occupations  a  fan  is  most  advantageously  placed 
where  it  is  as  near  as  possible  to  tlie  site  of  the  process  raising  the 
dust.  At  WetheriU's  lead  works  in  Philadelphia  I  saw  one  of  these 
fans  at  work  immediately  in  front  of  the  grinding  miU,  so  that  the 
dust  as  it  arose  was  at  once  caught  and  carried  away.  The  fan  must 
of  ctmrse  l>e  connected  with  a  flue,  and  if  the  air  is  dusty  or  contains 
noxious  vapors  or  gases  this  flue  must  empty  into  proper  receptacles. 
Tn  processes  raising  vapors  or  gases  a  hooil  may  be  used  to  collect 
these  and  conduct  them  into  a  flue,  a  fan  l>eiug  placed  at  the  entrance 
to  the  flue. 

Warming  the  air  supplied,  while  not  strictly  jiertaining  to  the 
subject  of  ventilation,  is  practically  S(»  assixnated  with  it  that  it  lie- 
comes  a  necessary  jiart  of  the  scheme.  In  cold  weather  the  fresh  air 
should  not  l)e  forced  into  the  building  without  being  warrae<l.  This 
is  done  usually  by  passing  it  thriTUgh  hot-air  chamliers.  Sometimes 
the  air  supplied  is  filtered  by  being  passed  through  wire-gauze  parti- 
tions  or  screens  of  cotton  wo<»l  in  order  to  free  it  from  soot  and  other 
impurities  with  which  it  is  contaminated  in  large  towns  and  cities. 

Tlie  amount  of  cubic  space  for  every  individual  is  an  important 


*  Lakem*a  mliqiiotei  Ptvk«s  to  tiM  dbd  that  Um  proportioti  i»  four  tqIuium  to 
om  (Aovsanti  volamea. 
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one.  It  will  depend  to  some  extent  upon  the  ventiktion,  Le.,  upon 
the  c^nantity  of  pure  and  warm  air  constantly  supplied.  liOiige  apa«oe 
entails  extra  exi)ense  in  building,  and  also  in  heating  aod,  to  a  cer- 
tain extent,  in  lighting.  About  400  cubic  feet  is  given  by  Lakemjui, 
bnt  this  apjxirtionment  requires  a  constant  supply  of  fresh  air.  In 
such  dusty  occupations  aa  grinding  cutlery  and  in  pottery,  nnloaa  the 
fans  for  drawing  off  the  dust  are  very  efficacious,  I  should  think  that 
a  larger  space  than  4<X)  cubic  feet  per  individual  employed  would  be 
necessary.  In  other  wonis,  the  quantity  of  impurities,  as  dost  and 
gases,  set  free  by  a  roanufa4-turing  process  should  constitute  a 
in  estimating  the  re<iuired  cubic  sx>ace  in  a  factory. 

The  subject  of  overcrowding  is  practically  identical  with  that 
the  apiK>rtionment  of  space. 

The  accumulation  of  refuse  may  become  a  source  of  constant  nui- 
sances in  mills  and  factories.  Borne  kinds  of  refuse  are  of  course 
much  worse  than  others.  In  the  Trenton  jMjtteries  Warman  iop.  cit,) 
noted  that  much  dust  was  raised  from  the  clay  that  had  been  thrown 
al»out  carelessly  in  the  wet  state,  had  l>ecome  dried,  and  so  being 
trodden  under  UmA  was  a  constant  nuisance.  Such  needless  incon- 
venience from  refuse  should  be  guarded  against  in  all  factories. 

Deficient  light  and  defective  water  are  sanitary  defects  tliat  are 
always  without  excuse.  The  former  is  the  result  of  imperfect  con- 
struction, the  latter  of  an  imperfect  source  of  supply.  Btith  of  these 
defects  may  usually  be  guarded  against  or  remedied. 

Ill-contrived  water-closets  should  be  alx)li8hed,  if  need  be,  by  pro- 
cess of  law.  The  laws  of  some  of  our  American  States,  as  already 
noted  in  the  di^^est  of  these  laws  published  in  this  paper,  regulate 
this  important  matter.  They  recjuire  that  these  closets  l>e  not  only 
sauitiiry,  but  that  separate  accommodation,  not  contiguous*  be  fur- 
nished for  each  sex. 

The  excessive  consumption  of  gas  in  some  small  and  badly  con- 
trived work-shops,  especially  when  these  are  in  dwelling-houses,  is  a 
great  evil.  As  already  said,  one  gas*bumer  consuming  three  cubic 
feet  of  gas  per  hour  (and  some  of  them  consume  more  than  this)  will 
vitiate  more  air  than  wiU  three  adults.  This  evil  is  to  be  remetlied 
by  proper  ventilation,  already  discussed. 

Over*heating  should  be  discussed  in  effect  in  connection  with  ven- 
tilation. The  evolution  of  excessive  heat  is  an  accompaniment  of 
many  manufacturing  processes;  in  some  it  is  apparently  inedtable» 
as  in  wet  Hax  spinning  from  the  steam,  and  in  i>otteriee  from  the 
stoves  or  furnaces  used  for  Ijaking.  In  others,  as  in  cotton  spinning, 
it  is  for  no  gootl  object ;  as,  for  instance,  when  it  ia  for  the  purpose 
of  facilitating  the  working  of  poor  yam  which  has  been  heavily 
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"aizecr*  for  pnrpoBes  of  deception.  By  proper  ventilation  a  i)ortion 
of  the  excessive  beat  c^m  be  drawn  off. 

The  houra  for  labor  and  for  meals  are  regulated  now  bj  law  in 
many  countries.  This  is  so  especially  with  reference  to  the  labor  of 
women  and  children  (see  section  on  "  A^e  and  Sex  in  Occupation"), 

NotfaiuK  Hpecial  need  1m)  said  here  about  the  use  of  dwelling-houses 
for  work-shoiis,  and  the  conversion  of  old  buildings  (dwellings,  bama, 
stables,  etc,)  into  these.  The  evils  involved  arise  fruni  ina[»i)ropnate 
construction  and  inji>erfect  ventilation,  heating,  lighting,  and  closet 
accommodations ;  and  these  should  be  remedied  as  ali-eady  indicated. 

Many  sanitary  evils  are  exhibited  in  their  most  aggravated  fonns 
in  the  modem  "  sweating"  system  so  much  in  vogue  now  in  our  great 
cities.  It  is  perhaiis  tliflitult  to  control  this  system,  which  is  the 
direct  result  of  close  comjietition  and  the  employment  of  cheap  labor, 
without  to  some  ext*^nt  curtailing  the  liberties  of  employere  and  em- 
ployes; and  yet  it  constitutes  a  crying  evil  which  the  law  and  in- 
telligence of  civilized  states  should  be  competent  to  mitigate  in  some 
manner  and  degree. 

Effects  of  Iiijurious  Exercise. 

Under  this  heading  are  included  a  variety  of  affections  with  which 
artisans  may  Ije  afflicted.  The  vast  majority  of  these  affections  are 
limited  jiracticall}',  although  not  exclusively,  to  the  neuro-muscular 
apparatus.  They  constitute  the  class  of  the  fatigue  neuroses,  A  few 
affections,  caused  b\  over-use,  are  located  in  other  tissues  or  organs, 
as  the  familiar  clergyman's  sore  throat;  these,  trio,  may  have,  never- 
theless, a  notiro-museuhir  element  in  them.  Many  slights  and  a  few 
quite  conspicuous,  deformities  are  caused  by  excessive  use  of  particu- 
lar parts  or  organs.  Most  of  these*  however,  are  rather  surgical  in 
character;  eonse<pieutly  I  nhall  not  attempt  an  exhaustive  description 
of  them,  but  shall  nierel\  refer,  rather  briefly,  to  a  lew  which  may 
serve  as  examples,  Fiimlly,  the  deformities  due  to  constrained  atti- 
todes,  which  are  sometimes  8<>en  as  results  of  occupations,  and  which 
may  b©  ranked  profjerly  with  the  class  just  mentioned,  will  also  1)6 
noted  very  V»riefly,  **  There  is  no  exercise,  though  never  so  healthful 
and  innocent,"  says  Kamazzini,  ''but  what  may  produce  great  dis- 
orders if  it  be  used  with  intemperance," 

K  The  Fatigue  Necboses. 

^^  Under  this  general  designation  may  be  included  all  those  alTec- 

^^      tions  which  are  caused  by  the  exceijsive  use  of  particular  associated 
^k     muscles  in  highly  specialized  co-ordinated  tnoTements;   which  are 

L. : I 
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located  in  these  muscles  as  a  rule  only  during  the  coutinnanoe  of 
theae  particular  movements;  and  which  are  characterized  by  an  im* 
pairnient  of  the  functional  activity  of  the  aflfected  muscles,  either  &a 
a  spasm,  a  tremor,  u  pnralysiis,  fir  as  a  combination  uf  these  states. 
This  comprehensive  definition  includes,  as  it  is  intended  to  do,  agreai 
variety  of  affections,  which  differ  so  far  as  causation  is  concerned, 
hut  which  uevertlielesH  present  symptoms  that  are  almost  identical. 

The  olijections  to  this  general  term  lie  in  the  vague  meaning  that 
is  attached  to  the  word  "neurosis."     To  these  nhjections  I  am  thor- 
oughly alive,  and  I  do  not  mean,  in  emphiyiiij^  it  here,  to  commit       i 
myself  to  any  particular  theory  of  i>athoh)gy  which  the  term  may  sug-  ^M 
gest.     It  is  not  i>roliable  that  any  disease  is  pun-ly  /Knrtlttital  in  the  ^n 
sense  that  there  is  not  an  or^^anic  change  at  the  Ijanis  of  it.     It  cer- 
tainly does  not  seem  probable  that  such  rjbstinate  affections  as  writ- 
er's  and  telej;rapher'a  eramps,  associated  as  tliese  are  reported  to  be 
in  some  cases  with  muscular  iitrophy,  .should  not  have  distinct  or- 
ganic changes  in  nerve  and  muscle-cells  as  the  foundation  for  them. 
I  use  the  term  "neurosis,"  therefore,  simply  as  a  convenient  label  for 
a  variety  of  nervous  affections  in  which  the  pathology  is  still  rather 
vague  and  the  morbid  anatomy  still  unknown.     For  the  general  class 
here  designated  the  term  is  more  convenient  in  spelling  and  mote 
euphonious  than  the  various  Hellenic  and  Latin  words  so  far  com- 
pounded.* 

The  occun^ence  of  these  fatigue  neurases  has  vastly  increased  in 
frequency  in  modern  times.  This  is  due  entirely  to  the  increase  in 
number  of  small  machines  and  api>liances  which  demand  the  almost 
unceasing  exercise  of  particular  associated  muscles.  The  most  fa- 
miliar examples  are  of  coui-se  the  telegraphers*  key  and  the  type- 
writiug  machine.  In  a  sense,  however,  even  old  familiariustrumentfl, 
like  the  pen,  are  producing  these  affections  in  greater  abuudance  than 
formerly.  In  the  case  uf  the  [leu,  I  do  not  lielieve  that  this  increase 
is  due  so  much  to  tlie  substitution  of  the  steel  i^en  for  the  quill  as 
to  the  increased  speed  and  recklessness  with  which  the  former  is 
driven  in  our  mnderu  struggle  for  existence.  This,  however,  raises 
some  important  questions  in  etiology  and  pathology  which  will  be 
discussed  later. 

The  Lfin/urfeal  Affections  of  Professional  Voice-Users, 

Under  a  somewhat  similar  hejvding  Wyllie,  in  his  recent  work, 
("The  Di8ordei*8  of  Speech,"  Edinburgh,  1894),  has  given  a  descrip- 

*Aa  ezamplea  of  words  coined  for  the  general  clasfi  and  for  scfine  apectHl  sub- 
groups. I  nrny  tnentioii  eof»-difaein«tia,  grapkotpatmm,  mogigraphia,  aod  anajteimKc 
paralytic. 
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tion  of  the  fatigiae  neurosis  of  the  larj^nx  wbicL  occurs  in  clergrmen, 
singers,  and  others  who  use  the  voice  in  public.  The  subject  has 
been  investigated  more  thoroughly  in  Germany  than  elsewhere. 
Wyllie  refers  especially  to  the  work  of  Gottstein  and  of  Frankel. 
As  I  have  had  but  1ittl«>  experience  with  tliis  particular  dirtorder, 
which  usually  falls  to  the  care  of  the  laryngologist,  I  shall  n*lv  to 
some  extent  upon  the  writings  of  these  German  author8  and  of 
W>'llie.  I  desire  to  call  special  attention  to  the  fact,  however,  that 
this  disorder  in  the  larynx  follows  closfly  the  tyi>e  of  the  fatigue 
neuroses  as  obserNed  in  the  arm,  hand,  and  fingers,  and  tliat  its 
jmthology  is  evidently  the  same.  Therefore  it  is  pructicall}*  the 
same  disease  with  which  I  am  familiar  in  the  hand,  only  in  a  dif- 
ferent organ.  It  also  has  its  aDinitias,  well  marked  in  some  cases, 
with  the  intention  psychoses  and  with  hystt^ical  aphonia,  although 
in  the  vast  majoritv  of  cases  it  is  not  identical  with  these. 

This  fatigue  neurosis  of  the  larynx  is  seen  e«j>eciaUy  in  publio 
singers ;  according  to  Friinkel  it  is  more  comiuon  in  them  than  in 
clergymen.  It  occurs,  however,  in  clergymen  with  more  relative  fre- 
quency than  in  other  public  speakers,  but  it  must  not  be  confused  in 
them  with  the  chronic  pharyngitis  that  constitutes  the  ordinary 
*  clergyman's  sore  throat."  These  two  conditions,  however,  i.e., 
the  laryngeal  neurosis  and  the  pharyngeal  catarrh,  are  often  associ- 
ated. The  pharyngeal  catarrh  is  the  more  common^  and  is  much 
more  likely  to  exist  without  the  laryngeal  neurosis  than  vivc  verm. 

Among  others  who  occa8ionall>'  have  disorders  of  siieech  due  to 
their  occupations  are  auctioneers.  stn*et-hawkers,  military  officers, 
and  in  fact  many  persons  who  ai"e  obliged  to  use  the  hiryni  in  loud 
and  strained  vociil  exercise.* 

Wyllie  discusses  the  principles  and  mechanism  of  voii^- produc- 
tion. He  calls  attention  to  the  important  fact  that  public-speaking 
holds  an  intermediate  place  lietween  song  and  ordinary  sj)eech.  "It 
contains  less  music  than  song,  but  more  than  ordinary  speech,  since 
its  tones  must  be  fuller,  r<^»under,  and  louder,  if  they  are  meant  to 
travel  to  a  distance/'  It  is  in  the  skill  to  produce  just  enough  of 
this  musical  tone,  and  ni>t  to  ovenlo  it  so  that  the  voice  falls  into  a 
"sing-song  intonatioUt*'  that  the  art  of  ^ocuX  public  spenkimj  lies. 
This  indicates  what  an  extreme  nicety  of  adjustment  of  fine  muscular 


*  Rfttnazzlni.  who  hu  tk  long  dMipter  on  tbe  dfttmses  of  muak  masttiv.  «tc. .  in* 
rliicle«  in  tlie  lint  of  those  who  KiifTrr  fmm  ovrrtwtn^  their  Totces,  **ClMiufiti:ri, 
Prwichcre,  Monks,  Nuns  (who  sSnp  |M«nM?timlly  in  Un?  churche*) .  ITiiwkfn,  CHcw, 
Clerics.  Aiirl  Phitnaophrrs  thut  diaputr  warmly  in  the  schtMila.  **  He  mys  tlmt  all  Uiete 
■fc  subject  to  nipttinrs  fruiii  the  strain  cauaoiJ  hj  using  IhHr  voices,  and  bo  npfers  to  a 
fUDOUS  opera  singer  of  his  time  whu  sufTertHl  with  her  vuicv  after  singing. 
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movement,  and  what  a  risk  o£  over-use  or  strain  of  this  fine  muacolar 
mechanism,  cliaracterize  these  vocal  efforts.  It  is  in  these  two  fea- 
tures»  i.e.,  delicacy  and  intricacy  of  fine  muscular  coordination  and 
the  abuse  of  this  meclmniHin  hy  over-UBe,  that  lies  the  exidanati<»u  of 
all  the  fatigue  neuroses.  In  these  respects  they  are  all  identical. 
It  is  not  necessary  to  explain  them,  when  they  occur  in  tlie  larynx, 
by  a  sjieeial  reference  to  obscure  ph>siological  processes  of  voice- 
profluction,  as  Wyllie  attempts  to  do.  They  are  caused  there,  as  they 
are  caused  in  the  liimd,  simply  by  an  abuse  of  an  exceedingly  fin© 
niuseuhir  ai>pj*ratiiH. 

According  to  Frankel  (Denfjichc  inedieuiwche  IVdcheiischn/t,  Feb., 
1887)  this  laryngeal  disorder  has  three  types:  (1)  the  spasmodic,  (2) 
the  tremulous,  and  (3)  the  i)aralytic.  In  this  respect  it  conforms 
exactly  to  the  rule  governing  aU  these  neuroses,  As  is  too  often  the 
case,  however,  with  rigid  classificatitms,  this  one  does  not  conform 
strictly  with  the  invis.  The  truth  ih,  that  these  several  typee  are 
often  associated  in  the  same  individual,  and  in  some  cases  they 
form  stages  of  the  disease  rather  than  distinct  varieties.  This  is  so 
in  writer^s  cramp»  in  which  the  sj^asiuodic  symptoms  are  apt  to  ai>- 
pear  early  while  the  paralytic  phenomena  occur  late  in  the  ilisease* 
I  have  never  seen  a  pure  tremulous  variety. 

Frankers  first,  or  spasmodic,  variety  is,  however,  well  repre- 
sented in  these  laryngeal  cases.  It  is  characterized  by  a  sudden 
spasm  of  the  glottis ;  this  causes  a  sudden  stop  in  the  voice,  quite 
iuvohintary,  during  public  singing  tir  speaking.  This  stoppage  may 
be  complete  or  incomplete;  in  the  latter  case  the  individual  emits, 
with  a  straining  effort  and  a  congested  face,  altered  sounds,  some- 
tiuK^s  feeble  in  volume,  and  always  ab4)rtive.  Wyllie  attributes  this 
spasm  to  a  closure  of  the  false  cords  over  the  true. 

Tlie  second,  or  tremulous,  variety  of  this  laryngeal  neurosis  is, 
according  to  Friinkel,  characterized  by  the  emission  of  an  involuntary 
iremoh,  liut  he  himself  does  not  appear  to  have  made  many  observa- 
tions of  it. 

The  third,  or  paralytic,  variety  is  apparently,  in  Frankel'a 
opinion,  the  most  important.  The  patients  may  l^e  otherwise  in  per- 
fect health,  and  have  no  disorder  in  the  larynx  except  when  they  use 
it  for  public  si>ng  or  speech.  He  describes  the  case  of  a  young  lady 
whose  voice  in  the  midst  of  a  song  would  V>reak  down,  gradually  fail- 
ing her  until  she  was  forced  to  stop.  This  collapse  was  attended 
apparently  w'itb  an  emotional  crisis,  for  the  patient,  with  tears  in  her 
©yes,  would  protest  that  she  could  not  go  on  with  her  song,  although 
in  so  jin^^-sting  she  spoke  in  her  perfectly  natural  voice.  This 
emotional  outburst  seems  to  me  to  be  a  more  importiint  feature  of  the 
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case  than  Frankel  estimates  it  to  be.  Another  case,  in  a  preacher, 
was  marked  b}*  the  patient's  inability  to  finish  the  service.  These 
and  similar  patients  com}ilain  of  a  seDse  of  fatigue  in  tlie  throat. 

The  conspiciiou>i  mental  element  seen  in  certain  of  these  cases  of 
paralytic  aphonia  doen  not  api^ear  to  have  struck  some  of  the  ob- 
servers. Thus  Morell  Mackenzie,  quoted  by  Wyllie,  reports  the  cjise 
of  a  fish-hawker  who  lost  his  voice  sudileuly  after  he  had  been  using 
it  in  excess  in  his  vocation.  His  aphonia  lasted  for  four  months  and 
then  was  promptly  cured  with  electricity.  A  somewhat  similar  cAse 
occurred  in  a  lireai'htr,  who  lost  his  voice  suddenly  in  the  midst  of 
a  sermon,  and  who  was  promptly  curetl  t^o  months  later  with  a  few 
applications  of  electricity.  It  would  be  satisfactory  to  know  whether 
these  patients  had  any  other  possible  hyst^^rii'al  stij^mata;  their  crises 
strongly  suggest  an  hysterical  aphonia  lx>th  in  the  suddenness  of 
the  onset  and  the  promptness  of  the  cure.  The  ahsohtfeness  of  the 
aphonia  is  also  in  favor  of  an  hystexical  origin  for  them.*  Wyllie 
reports  a  case,  also  in  a  young  clergyman,  in  which  the  patient  hail 
distinct  psychical  manifestations*  In  the  midst  of  reading  the  ser- 
vice he  would  l>e  taken  with  dyspnceoi  (and  apparently  with  palpita- 
tion of  the  heart) ,  and  with  a  distinct  globus  ( "  a  sensation  as  if  the 
tube  were  inclined  to  close") ;  and  he  had  difficulty  in  pronouncing 
individual  lett*^rs,  such  as  g,  and  could  not  jironounce  o  without  as- 
pirating it.  This  latter  trick  is  suspiciously  like  one  of  the  intention- 
psychoses  which  are  marked  by  inhibitory  couceptitms. 

That  these  eases  are  more  common  in  persons  with  a  neurasthenic 
tendency  is  very  properly  pointed  out  by  Wyllie,  The  term  neui 
thenia,  however,  is  now  made  to  include  so  many  nervous  pheuomei 
that  it  does  not  always  convey  a  strictly  limited  meaning.  From 
cases  alluded  to,  and  from  others  seen  and  reported,  I  should  say 
that  the  ])aralytic  or  ajihonic  cases  in  many  instances  are  strongly 
suggestive  of  hysteria,  although  I  do  not  wish  to  be  understoo<l  as 
saying  that  I  believe  that  all  these  caaefi  are  hjatericaL    A 


^Chircni,  it  is  kaowD,  iDsistCMl  upon  aaKSthesia  of  the  laryogenl  mucous  toeiubmnc 
as  %  patbogDotnonic  sign  in  bystcria.  It  sbould  be  aeofcbed  for  in  all  Uirse  au 
of  mpKoniA ;  but  it  does  not  sef<m  to  have  beeo  tbougbt  of  by  some  of  tbc  otiservei 
Aoaniibt'Bhi  of  tbc  cjiiglntttft  in  bystiricAl  apboDia  is  dttcribcti  ftdminibly  by  Snwycr' 
(Britisb  ^fedknl  Jouninl,  Del.  Slut,  1^74).  "  Wo  tMJ  paw  tlu^  mdvx  lingir  onr  the 
jMUicnt'H  limguo,  *"  he  My»,  "nnd  tkklc  ber  epiglottis  vigortmsly  for  hunit  moutenU 
without  (iiuaing  tpasm,  tiioking.  or  any  unensinesft  whAtrrcr.  "  Ur  snys  that  Ijo 
hoA  dcnioD8tr>ited  this  condition  over  uud  oveTag:nm.  He  is  quite  sure  that  a  blunt^nl 
•i!iialbiliiy  c'Xtenils  far  iHyonti  the  epiglottis,  and  Involves  nlw  the  pharynx  and 
pftlfttc.  Ho  fr|Ktaks  of  bow  well  tb««e  throaitfi  tolerate  the  larrngcnl  mirror.  A 
begiaoer  can  have  no  bettiir  pAtlmt  to  pmctix*  on  tbiin  «  good-tmturwi  woid40  wlfJi 
■JUCsUiCBia  of  the  «piglotli»  and  pharynx. 
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critical  examiuation  is  required  to  determine  whether  all  of  them  are 
BO  or  not.  I  do  uot  quite  agree  with  Friinkel  aud  mth  Wyllie  that  these 
aphonic,  cases  have  a  Htrict  i>Jir;d!f^l  iu  the  parid vtic  form  of  scrivener's 
palsy.  Many  of  tliem  are  of  sttddtia  onset  aud  of  equally  sudden  dis- 
appearance, which  is  not  so  with  the  affection  in  the  arm.  This  lat- 
ter is  gradual  in  onset,  and  usually  has  a  history  of  a  precedent  stage 
of  spasmodic  action.  Were  it  purely  paralytic  from  the  start,  and  of 
sudden  onset  and  characterized  by  an  initial  emotional  crisis,  I 
should  be  strongly  dis]>osed  to  reg/ird  the  arm  affection,  as  I  regard 
tentatively  the  laryngeal  affection,  as  hystt'rical.* 

The  treoimeni  for  all  varieties  of  these  laryngeal  affections  is  often 
unsatisfactory.  Frankers  treatment  by  wliat  he  calls  massage,  i.e., 
stroking  the  skin  over  the  larynx  with  the  tiuger,  appeal's  to  me  to 
be  rather  puerile ;  and  if  it  cures,  probably  does  so  by  exerting  a 
mild  sort  of  hypnotic  suggestive  influence.  The  same  may  lie  said 
of  electricity ;  cases  that  it  cures  promj>tly  are  in  all  probability 
hysterical,  and  hence  are  easily  susceptible  to  suggestion.  These 
considerations  ai*e  of  course  in  favor  of  the  treatment  and  not  against 
it.  Rest  from  professional  work,  /.e.,  absolute  rest  of  the  voice  from 
the  injurious  exercise,  is  imperative.  Attention  to  the  general  health 
is  important.  I  should  be  strongly  in  favor  of  hydrotherapy  and  of 
change  of  scene,  f  Finally »  good  mental  hygiene,  I  believe,  is  most 
important  for  these  patients.  They  should  be  strongly  impressed 
with  the  belief  that  they  will  recover. 

Writer's  Chnmp. 

This  is  the  most  familiar  example  of  the  fatigue  neuroses,  and 
may  servo  as  a  type  for  all  of  them.  It  is  as  unfortunately  as  it  has 
been  variously  named,  Ix^'ause  not  one  of  its  familiar  names  accu- 
rately designates  it.  Tlius  Gallard  (**  Cnunpe  des  Ecrivains,"  Froffr^s 
MSdicol,  1877,  503)  lias  said  truly  that  the  spasmtnlic  action  of  the 
muscles  is  not  a  true  cramp  because  it  is  non-painfid.  If  we  call  the 
affection  stTweneys  pahy  we  are  met  at  once  with  the  objection  that 
true  palsy  is  present  in  a  comparatively  small  proiiortion  of  the 
cases.  Such  terms  as  dijHfjniphin^  fjniphiwiMifunnH,  and  mofjujmphia 
are  pedantic  and  unfamiliar.     The  term  which  I  have  adopted,  writer** 


•  I  have  seen  some  remarkable  instances  of  hysterical  aphonia :  they  wenu  Dot 
must!d,  liowL'ver,  by  abuse  of  the  voire.  One  of  them  lasted  for  more  than  dx 
years,  and  then  was  rnrcd  rather  promptly,  the  first  sound  of  the  natural  voie^ 
rvtuming  one  day  while  the  pulk'iit  was  lawghing. 

f  It  ia  worthy  of  remark  that  Galen  (quoted  by  Ratna7.zfni)  aays  that  "those  who 
hurt  their  voice  by  overstrainiDg  it,  aucb  &a  musicians*  preachers,  and  actors,  make 
juuch  use  of  baths,  etc.  ** 


WRITER  8  CRAMP. 
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ct^mpf  is  well  known,  has  the  sanction  of  long  use,  and  if  not  accu- 
rate, as  Gallard  claimft,  nevertheiess  stands  for  an  affection  which  if 
not  a  true  crarap  is  ni  a  co^^ate  species  of  mnt-nr  disorders-  More- 
OTer,  it  indicates  the  type  oi  tlH>  nflV^ction  that  is  Uy  far  tlie  racist 
common. 

Writer*8  cramp  may  In?  defined  as  a  neuro-muHcular  disorder* 
characterixtxl  by  distmbed  motility  in  the  musciiLir  mechanism  used 
for  writing.  Its  exact  ]>athogeny  and  ite  underlying  morl>id  anatomy 
are  not  known.  It  is  essentially  a  fatigue  neurosis — a  term  wliich 
has  lieen  already  defined. 

The  causes  of  writer's  cramp  are  predisposing  and  exciting.  The 
former  axe  not  easily  estimated,  and  their  influence  has  sometimes 
been  exaggerated.  It  may  be  said,  as  was  said  in  the  case  of  similar 
laryngeal  affections,  that  the  neurotic  or  neurasthenic  temperament 
is  the  chief  predisposing  cause.  Yet  I  believe  that  it  is  a  mistake  to 
think  that  in  all  cases  of  writer*s  cramp  the  [mtients  ai-e  neuras- 
thenic. Many  of  them  are  not  so.  It  might  alm<ist  be  chiimed  that 
any  i)er8on  could  develoj^  this  tiffection  who  was  subjected  to  pro* 
longed  abuse  of  his  muscles.  It  is  enough  to  say  that  those  who 
naturally  have  an  nnstjible  nervous  system  are  probaljly  more  pre- 
disposed to  it.  Poore  (Medico-Chinirgical  Transactions,  LXI.,  1878, 
p.  Ill)  saw  several  instances  in  which  this  disease  seemed  to  be 
hereditary. 

liewis  (**  Neural  Disorders,**  etc.,  Pepi^er's  "  System  of  Medicine,*' 
Vol.  V.)  claims  that  the  manner  of  holding  the  pen  is  important. 
Wlicn  the  body  of  the  pen-holder  is  allowed  to  fall  below  the  head  of 
the  first  metacarpal  bone,  the  action  of  the  joint  is  more  restricted 
and  hence  more  fatiguing  than  when  the  pen-holder  is  kept  against 
the  bmly  of  the  first  i>halanx. 

The  kind  and  pattern  of  the  i)en  undoubtettly  have  imix)rtance  in 
the  etiology.  A  stub-pen  is  better  than  a  shari^-pointeil  i>en  for  per- 
sons who  are  obliged  to  do  much  writing.  The  reason  for  this  is  in 
the  fact  that  a  stub-pen  does  not  require  such  fine  muscular  ail  jus  t- 
ment  to  keep  it  in  proper  contact  with  the  pafier  as  that  which  a 
pointed  i>en  re<iuires.  If  any  one  needs  to  be  convinced  of  this  let 
him  compare  the  two  action.*^  by  writing  a  few  sentences  first  with  one 
pen  and  then  with  the  other.  The  handwTiting  of  one  who  uses  a 
stub-pen  is  usually  more  compact  and  more  steady  than  is  that  of  one 
who  writes  with  a  sharp  point.  This  compactness  and  steadiQemi 
represent  just  that  much  saring  in  the  wear  and  tear  of  the  neuro* 
muscular  apparatus,  I  have  no  doubt  that  the  reason  why  an  in- 
crease in  scrivener's  palsy  wjis  iioU^l  after  the  introduction  of  the 
steel  i)en  was  because  the  latter,  when  first  adoj)ted,  bad  a  sharp  x)oint 


464 


LLOYX) — DISEASES  OF  OCCUPATIONS. 


in  marked  contrast  with  the  rather  blunt  and  always  soft  nib  of  th< 
old-fashioned  quilL     There  can  be  no  other  reason,  unless  it  be  ii 
the  additional  fact  that  cTujimercial  and  manufacturing  sohemea  inJ 
creased  vastly  about  that  time,  and  employed  a  vastly  increased  nam 
ber  of  hand-writing  clerks.     The  lead-pencil,  for  practically  the  sam 
reason  as  that  in  the  case  of  the  sttib-iieu,  is  more  restful  to  the 
tban  a  sharp-pointed  steel  pen. 

The  excessive  use  of  alcohol  and  tobacco  is  undoubtedly  a  jiredis-!! 
posing  cause.  In  an  inquiry  among  telegraph  operators,  whose  caseti 
are  strictly  analogous  to  those  of  scriveners,  I  was  struck  with  the 
almost  uuiversal  testimony  that  the  free  use  of  these  two  subetanoe^ 
increased  the  evil. 

It  does  not  seem  to  have  been  satisfactorily  determined  by  statis- 
tics that  age  and  sex  are  determiniug  causes  of  any  of  the  fatigue 
neuroses.  Of  course,  more  ij^ersons  under  or  about  thirty  yea 
age,  and  more  men  than  women,  are  afflicted,  for  the  very  obv 
reasons  that  more  [wrsons  at  these  ages  and  more  men  are  employed' 
in  hand-writing  than  at  any  other  ages  or  than  members  of 
other  sex. 

Lewis  refers  to  albuminuria  as  having  been  observed  by  Mitche 
in  two  cases.  I  should  suggest  that  a  sharp  lookout  be  kept  for 
gout  in  persons  advancing  t<»ward  middle  life.  As  Poore  has  shown, 
and  as  I  myself  have  seen  not  unfre<[uently,  disorder  in  the  function 
of  writing  is  sometimes  an  early  symptom  of  some  deeper-seated, 
even  organic,  disease. 

Finally  any  fault  in  hygiene,  personal  habits,  or  the  state  of  tho 
health  which  depletes  the  general  strength  may  predispose  to 
fatigue  neurosis. 

The  one  exciting  cause  of  writer*8  cramp  is  excessive  wTiting 
am  not  aware  that  any  exact  study  has  ever  been  made  of  the 
amount  of  writing,  and  the  number  of  hours  per  day,  that  have 
in  particular  cases.     It  would  be  interesting  to  know  the  resistJ 
power  of  individual  men,  and  how  much  of  a  tax  they  had  put  u 
the  nerves  and  muscles  l>efore  these  began  to  give  way.     It  is  p 
ble  that  the  factoi-s  vary  within  wide  limits,  and  that  contributJn 
causes,  as  personal  habits  and  the  state  of  the  general  health,  Vi 
also  in  their  activity. 

The  Hytiiptnms  of  writer's  cramp  are  spasm,  tremor,  incoo 
tion,  paralysis,  pain,  an»esthesia,  and  vaso-mot<»r  disorders.     It 
customary  with  some  writers  to  describe  three  varieties  or  types  of 
the  disease,  i.e.,  the  spa.sniodic,  the  paralytic,  and  the  tremn] 
As  said  before,  when  discussing  this  same  neurosis  in  the  la 
this  classification  does  not  conform  strictly  to  the  facta.    These 
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0U8  symptoms  occur  in  varying  degrees  in  different  individuals.  It 
is  true  that  the  spasm  predominaten  in  some  cases  and  the  paresis, 
probably,  in  others ;  but  nevertheless  it  is  rai-e,  if  not  impossible,  to 
liiid  eases  in  which  spasm  alone  or  paresis  alone  or  pain  aloue 
characterizes  the  type.  The  truth  is,  at  least  in  my  observation,  tbat 
paresis  is  more  likely  to  come  as  a  late  phenomenon  in  cases  which 
were  more  purely  spasmodic  in  their  early  stages.  Again,  tremor 
is  rather  a  rare  symptom.  I  have  never  seen  a  C4we  purely  of  this 
type.  Pain  is  a  varyiug  8ymj)tom  and  does  notaj>pear  to  follow  any 
definite  law.  In  view  of  these  clinical  facts  it  seems  to  me  better 
to  study  the  symptoms  rather  than  the  types  of  writer's  cramp. 

The  spasmodic  action  occurs,  as  a  rule,  only  in  the  muscles  di- 
rectly concerned  in  writing.  The  actions  of  these  muscles  have  been 
carefully  analyzed  by  Poore,  and  their  relative  degrees  of  involvement 
indicated.  The  order  in  winch  they  are  involved,  according  to  him, 
is  as  follows:  The  iuterossei,  tlie  extensors  of  the  thundi,  the  flexor 
brevis  pollicis,  the  alxluctor  pollicis,  tlie  flexor  longus  pollicis,  the 
adductor  pollicis,  aud  the  op|x)nens  pollicis.  This  list,  it  will  be 
seen,  while  comprising  all  the  small  muscles  immediately  concerned 
in  writing,  or  rather  in  holding  the  pen,  does  not  include  the  muscles 
of  the  forearm,  of  whiih  Poo  re  si^caksas  having  seen  them  involved  in 
only  two  cases  out  of  thirty -bvo.  This  is  too  small  a  proportion,  in 
my  belief.  The  extensor  muscles  of  the  fingers  and  wrist  are  imix>r- 
tant  muscles  in  ^Titing, 
and  among  the  earliest 
to  feel  the  effects  of  fa- 
tigue, as  any  one  can 
obsene  who  notes  the 
condition  in  his  own 
arm  after  prolonged  use 
of  the  pen. 

This  spjism  may  l)e 
slight,  involving  only 
the  small  muscles  that  hold  the  pen  and  only  during  this  act,  or  it 
may  be  severe  involving  many  of  the  forearm  as  well  as  the  hand 
muscles  (antl  even  the  deltoid),  and  jjersisting  ff)r  some  time  after 
the  initial  act  has  l>ecomo  imijossible  and  the  attempt  to  perform  It 
has  l>een  abandoned.  Tlie  api^earance  of  the  hand  is  unite  charac- 
teristic; it  is  hehi  in  a  vice-like  rigidity,  the  muselos  standing  out 
prominently.*  This  spasm  of  c<mr8e  interfenNS  effectunlly  with  the 
pfttieut*8  writing  in  his  usual  hand ;  he  sometimes  makes  a  shift  to 
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write  by  seizing  the  pen  in  an  nnosnal  or  abnormal  way  (see  Fig.  4). 
This  ap&sm  is  quite  involuntary  and  may  resist  for  some  time  the 
patient's  attempt  to  relax  it.  It  is  as  a  rule  non-painful.  The  ab- 
normal methods  of  holding  the  pen  only  serve  as  a  rule  for  a  short 
time ;  they  lead  to  grotesque  handwriting  and  sooner  or  later  they 
excite  spasm  just  as  did  the  normal  method.  The  assertion  that  the 
muscles  are  thrown  into  spasm  by  the  attempt  at  writing  only,  and 
that  they  do  not  become  contractured  during  other  fine  movements, 
must  be  taken  with  much  allowance.  Oallard  called  attention  to 
this  fallacy ;  he  instances  the  act  of  rolling  a  cigarette  as  a  difficult 
one  for  the  patient  with  writer's  cramp  to  perform. 

In  some  cases  there  are  widely  associated  spasmodic  movements, 
as  for  instance  in  the  foot  or  in  the  other  hand  and  arm.  Attempts 
to  educate  the  sound  hand  and  arm  usually  excite  some  feeling  of 
discomfort  in  the  affected  limb.  Thus  Solly  ( **  Surgical  Experiences, " 
article  on  **  Scrivener's  Palsy")  says  that  one  of  his  patients  told 
him  that  he  would  prefer  not  to  attempt  to  write  with  his  left  hand, 
because  if  he  did  ho  he  felt  an  indescribable  tingling  feeling  in  the 
damaged  hand,  which  did  not  subside  on  leaving  off  writing. 

Tremor,  pure  and  simple,  is  rarely  seen  in  true  writer's  cramp. 
It  is  the  custom  of  many  authors  to  make  a  distinct  type  of  the  affec- 
tion as  distinguished  by  tremor,  and  yet  they  almost  unanimously 
say  that  either  it  is  rare  or  that  they  have  not  seen  it.  It  seems  that 
when  it  occurs  it  is  seen  most  frequently  in  the  forefinger.  It  is  pos- 
sible that  some  of  these  cases  have  not  been  cases  of  true  writer's 
cramp,  but  rather  of  some  form  of  muscular  atrophy  or  some  central 
nervous  disease  characterized  by  tremor  or  fibrillation.  As  I  shall 
show  later,  some  organic  diseases  of  the  central  nervous  system  have 
among  their  earlier  symptoms  interference  with  the  act  of  writing,  and 
it  cannot  be  doubted  that  such  cases  have  been  confused  sometimes 
with  the  disease  that  we  are  now  considering.  It  is  easy  to  confuse 
a  jerky  incoordinate  movement  with  tremor,  and  I  think  it  is  proba- 
ble the  former  that  has  been  meant  by  some  writers. 

Incoordination  and  jerky,  choreiform  movements  are  not  unfre- 
quently  seen  in  writer's  cramp.  Gallard  speaks  of  disordered  move- 
ments, incoordination  and  ataxia  as  seen  in  one  of  his  patients. 
Duchenne  made  of  these  choreiform  movements  the  distinguishing 
signs  of  one  of  his  groups.  This  jerky  to-and-fro  movement  is  the 
natural  result  of  the  spastic  state  of  the  muscles.  As  these  tend  to 
become  "  set"  or  contractured  the  fingers  and  hand  are  pulled  about 
in  an  awkward  and  incoordinate  manner. 

Paralysis  is  not  so  common  a  symptom  in  writer's  cramp  as  spasm 
(ind  contracture.     It  is  sometimes  associated  with  spasm,  t.e.,  somo 
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muscles  may  be  Bpasmodically  contractared  and  otbera  may  be  pare- 
tic. It  sometimee  follows  spasm  as  a  sort  of  terminal  stage.  This 
is  more  common  than  for  it  to  appear  as  an  early  symptom.  The 
purely  paretic  form  of  this  fatigue  neurosis  is  so  rare  that  it  ought  to 
excite  careful  scrutiny  into  its  genuineness.  Some  cases  reported, 
coming  on  rather  suddenly  after  some  emotional  crisis,  are  suspi- 
ciously liko  hysterical  paralysis.  This  raises  an  intei-esting  i>oiBt  in 
the  etiology  of  hysteria^  which  cannot  be  much  more  than  noted 
here.  This  has  reference  to  the  possibility  of  hysteria  being  excited 
by  the  same  cause  that  excites  the  fatigue  neuroses,  t.e.»  the  exces- 
sive use  of  associated  seta  of  muscles.  When  the  paralyzed  arm  ia 
the  seat  of  amesthesia,  especially  the  segmental  or  gauntlet  form, 
the  likeness  to  hysteria  is  still  more  complete,  and  its  identity  may 
even  be  claimed  in  some  cases.  Some  authors  describe  forms  of 
neuritis^  with  muscular  atrophy  and  paralysis,  as  among  the  varieties 
of  writer's  cramp.  Poore  *  makes  a  special  "  neuritic"  group.  I  can 
only  say  that  cases  of  true  neuritis,  with  trophic  changes,  paralysis, 
and  reactions  of  degeneration,  are  not  cases  of  what  we  ordinarily 
call  writer's  cramp  or  fatigue  neurosis.  To  confuse  the  two  docs 
not  seem  to  be  excusable.  I  doubt  whether  the  excessive  use  of  the 
muscles  in  writing  ever  brings  on  a  true  neuritis;  and  hence  I  hesi- 
tate to  include  any  case  of  neuritis  among  cases  of  writer^s  cramp 
or  scrivener's  imlsy. 

Pain,  or  a  painful  sense  of  fatigue,  is  present  iu  many  cases. 
This  is  an  early  symptom  in  some  patients,  and  may  be  associated 
with  a  sf^nse  of  numbness  or  tingling.  Painful  si>ots,  especially  over 
nerve-trunks,  are  observed  sometimes;  these  do  not  require  to  lie 
explained  by  a  neuritis,  as  is  done  by  Lewis  and  by  Poore,  but  are 
rather  to  be  referred  to  the  altered  nutrition  of  the  nerve-trunks  and 
maacles  which  obscurely  underlies  this  affection.  As  a  rule  the 
cnimpB  in  the  muscles  are  not  painful,  in  this  respect  dififering 
markeilly  from  ordinary  muscular  cramps.  Exceptions  to  this  rul**, 
however,  probdily  occur.  The  mc^t  purely  neuralgic  form  of  this 
affection  which  I  have  seen  occurred  in  a  lady,  who  noted  as  her  first 
8ympt^)m,  while  doing  clerical  work,  a  pain  in  her  right  thumb, 
which  extended  eventually  to  her  arm  and  back.  After  prol<»ng«rd 
nest  and  treatment  she  resumed  work,  this  tiiiK^  as  a  teacher,  but 
found  that  the  pain  returned  and  troublinl  her,  e^jwH'ially  at  night. 
Later  a  little  weakness  of  the  fingers  was  notpd  when  they  were 
fatigued   with    writing.     A  slight  sprain  and  more  and  ©xcessivo 

« It  it  Tef7  evtdMil,  lafkei  ttiilPooii^t  tablet  oontalo 
that  ftro  not  innUnmi  nf  thU  fAti^i«  nrtinisifi.     lie  leini 
of  fUif  aod  i'vcr)'  UltiettiH.'  io  wbicb  writiog  was  ^SecUsA 
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writiog  caused  the  pain  to  become  obstioatelT  located  in  the  wrisl, 
making  writing  and  all  motioD  painful.  There  never  was  atij  c^ramp. 
tremor,  nor  incoordination  in  the  affected  h^id  or  arm. 

An^BStheaia  has  been  noted  by  some  observers  in  writer's  cramp, 
GraUard  saw  it  following  contractures  and  followed  by  ataxic  more- 
ments  in  one  of  his  cases.     Dtichenne  describes  one  of  bis  i^ioops 
as  characterized  by  cutaneous  i>aralysis,  by  which  is  evidently  meant 
an.'esthesia.      Poore  ignores   the  subject  entirely  in  his  elaborate 
tables ;  he  does  not  seem  to  have  even  looked  for  aniwthesia,  although 
he  is  careful  to  note  other  alterations  in  sensation,  especially  pain. 
Lewis  speaks  of  having  seen  one  case  of  impaired  sensation  in  the 
ulnar  distribution.     Erb»  however*  is  probably  correct   (Ziemssen's 
"Cyclopedia,"  Vol.  XI.,  p.  345)  when  he  says  that  true  amesthesia 
can  seldom  be  demonstrated  in  writer's  cramp.     I  have  never  seen  an 
instance  of  it,  and  considering  the  extreme  likelihood  that  hysterical 
symptoms  may  complicate  some  of  these  cases,  or  be  mistaken  for 
them,  I  should  l^e  disposed  to  regard  Jiniesthesia  as  an  hysterical 
phenomenon.     There  is  nothing  iu  the  pathology  of  these  fatigue 
neuroses  which  we  know  of  that  could  determine  a  true  cutaneous 
anaesthesia.     The  action  of  the  cause  is  almost  exclusively  to  deter- 
mine a  disorder  of  motion,  as  spasm,  incoordination,  pareais,  juvd, 
in  rare  cases,  trophic  changes  in  the  muscles.     On  the  other  hand 
ancDsthesia  is  a  not  uncommon  symptom  of  hysteria,  and  may  be  as* 
sociated  with  hysterical  paralysis  and  contracture  j  hence  the  nex^ee- 
sity  for  caution  not  to  confound  this  disease  with  any  one  of  the 
fatigue  neuroses. 

Vaso-motor  and  trophic  disorders  are  sometimes  seen  in  writer's 
cramp,  A  general  hypenemia  or  fcurgescence  of  the  liaih  may  accom- 
pany the  cramp-like  action.  Flushing  of  the  face  and  neck  is  also 
seen  occasionally-  A  "professional  muscular  atrophy"  has  been  de- 
scril>od,  and  its  existence  confirmed  by  such  ol^seners  as  Euleuburg, 
Onimus,  and  Gowers.  Smith  saw  it  in  blacksmiths,  Gowera  in  a 
young  artist,  Betz  in  saddlers,  Gull  in  a  tailor,  Friedi'eich  in  a  ilra- 
gO(m  (from  holding  the  reins),  Voisin  in  a  morocco- worker,  and 
Hcheuppel  in  a  player  on  the  bass-viol.*  All  these  obseners  appar- 
ently thought  that  the  excessive  use  of  associated  muscles  determined 
a  muscular  atrophy.  Considerable  care,  however,  is  retiuisite  for 
determining  this  point.  In  any  particular  case  of  muscular  atrophy- 
coming  on  in  an  adult  it  might  be  possible  to  see  an  apparent  connec- 
tion of  the  disease  with  occupation,  and  yet  the  appearance  might  be 

*6ee  Euletiburg's  paper  on  ** Progressive  Muscular  Atrophy**  ia  QemaMD'a 
**Cyclopcdift  of  the  Practice  of  Medicine."  vol.  xiv.,  American  edition.  1877,  for 
oiore  details. 
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illuBive.  I  am  exceedingly  sceptical  silyoni  the  occuireDoe  of  changes 
in  the  ^nger-naik  of  a  true  trophic  character  in  writer's  cramp. 

Inereased  excitability  to  both  the  faradic  and  galvanic  currents  is 
observed  in  many  cases  of  true  writer's  cramp.  This  eeems  to  be 
associated  especially  with  the  spasmodic  disorder.  In  advanced 
cases,  especially  in  those  in  which  there  is  a  t^udt'Dcy  to  paresis, 
there  may  be  decreased  electro-excitability.  The  reactions  of  degen- 
eration are  not  seen  in  this  affection.  If  they  are  observed  in  any 
suspected  case  they  should  suggest  at  once  the  possibility  of  the 
presence  of  some  other  affection,  especially  a  neuritis  due  to  some  un- 
discovered cause. 

Mental  and  moral  symptoms  are  seen  in  many  cases.  They  are 
such  e8i)ecially  as  would  lje  likely  to  be  caused  in  highly  sensitive  or 
neurotic  people,  as,  for  instance,  anxiety,  depression,  and  hypochon- 
driacal and  hysterical  phenomena.  They  are  not  of  great  clinical 
importance  as  a  rule,  although  in  some  eases,  especially  with  refer- 
ence to  hysteria,  they  prasent  iiroblems  for  diagnosis. 

The  diagtums  of  writer's  cramp  is  not  difficult.  The  as  mptoms 
as  just  descril>ed,  following  the  action  of  the  cause,  are  usually  un- 
mistakable. Still  mistakes  do  occur,  and  confusion  exists  in  the 
miuds  of  not  a  few  writers  as  to  what  constitutes  writer's  cramp. 
Pf)ore  is  the  most  conspicuous  example  of  a  writer  thus  confused. 
His  paper  is  founded  on  the  observation  of  seventy-five  cases,  many 
of  which  are  evidently  not  cases  of  true  fatigue  neuroses.  The  dis- 
eases most  likely  to  be  confuseil  with  writer's  craui[>  are  tliose  that 
impair,  especially  in  their  early  stages,  the  power  of  writing.  Among 
these  may  be  mentioned  iiaralytic  cases  with  a}>hasia  and  agraphia, 
general  paresis,  degenerative  cases  markeil  by  tremor,  fibrillation,  or 
incoordination,  as  disseminated  sclerosis,  ktcx>m<itor  ataada,  progres* 
sive  muscular  atrophy,  and  alcoholic  and  metallic  poisoning;  also 
chorea,  and  the  various  forms  of  neuritis.*  It  is  only  necessary  to 
mention  these  in  order  to  put  the  average  physician  on  his  guard. 
Hysteria,  however,  is  probably  not  so  easily  distinguished  fn»m 
writer*fl  cramp.  Some  points  of  differentiation  have  been  given 
in  the  description  of  the  symptoms.     For  other  points  it  will  he 


•At  an  exiinipl^  of  orgraniccorddiietM,  pfohnblj  ayphnittc,  In  which  the  power 
of  writing  woa  nbolisbcd  early,  injiy  be  meotiotied  incldcnUlly  the  CAse  of  a  man  in 
my  ward  at  lh€  PhilHdclpUla  (ToflplUl.  Four  yeara  after  cootmct  in  g  typhi  lis  bo 
begao  to  hare  incoAnlinniion  iti  ttie  baoda,  affecting  bia  writing  f»  that  be  loat 
bit  podtioo  aaa  bookkc^rHT.  Ijitrr.  however.  tncoArtl {nation  in  Ibe  k^ga  and  apastto 
paraplegia  dtv»lo|>oii.  and  he  in  now  totally  tinablo  to  walk.  The  early  ayinptOBit^ 
la  the  case,  happening  In  a  UMkkeeper,  migbl  easUy  have  tufgeated  the  IncoOr' 
dloatt  fonn  of  sirriTinrr'n  pnhy. 
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necessary  to  consider  the  whole  array  of  hysterical  stigmata.^ 
This  obvioosly  cannot  be  done  here.  The  id  est  conunon  of  tbeee 
that  simulate  writer's  cramp  are  tremor,  yiaralysis,  and  aegmeo* 
tal  anii'Hthesia.  The  spasmodic  action  of  writer's  cramp  is  not 
exactly  like  the  contractures  of  hysteria.  The  former  is  excited  only 
by  attempts  at  performing  the  cust4>mary  professional  act  or  acme 
act  that  brings  into  play  the  same  muscles,  while  hysterical  contrac- 
tures are  not  as  a  rule  so  excited  and,  being  established,  usually  per- 
sist much  longer. 

A  guarded  prognosis  should  be  given  in  eveary  case  of  writeir's 
cramp.  In  early  cases  it  is  customary  to  offer  a  not  irrational  hope 
that  the  disease  may  be  cured.  It  is  exceedingly  doubtful  how- 
ever* whether  the  disease  is  ever  cured  to  the  extent  of  t>ermitting 
the  jjatient  to  resume  the  same  kind  and  degree  of  work  as  that  which 
precipitated  the  original  attack.  Writer's  cramp  and  the  allied 
fatigue  neuroses  are  signs  that  the  extreme  limits  of  endurance  have 
been  reached  in  the  particular  set  of  muscles  involved,  and  beyond 
these  limits  it  will  never  be  possible  to  go.  If  work  is  forced*  other 
muscles  will  become  involvetl,  especially  if  artificial  methotl»  of  hold- 
ing the  pen  are  adopted ;  and  if  the  other  hand  is  educated  it,  too, 
will  ultimately  become  involved.  The  necessities  of  most  patients 
compel  them  ict  coutinue  at  work  with  what  artificial  support  they 
are  able  to  obtain ;  and  to  supply  this  support  is  practically  what 
physicians  are  asked  to  do  in  most  cases. 

Tbu  paththnjif  and  morbid  aitatomif  of  writer's  cramp  are  as  yet 
practically  unknown.  The  disease  is  still  included  among  those 
affections  that  are  called  provisionally  the  neuroses.  This  does  not 
deny  to  them  a  morbid  anatomy ;  it  merely  announces  that  this  is 
unknown.  As  I  have  already  said,  it  does  not  appear  to  me  probable 
that  a  true  neuritis  is  the  cause  of  these  symptoms.  In  cases  in 
which  tliere  in  a  true  neuritis  this  has  probably  been  caused  by  some 
genuine  maicries  morbid  and  the  interference  with  writing  which  it  en- 
tails has  been  Btrictly  secondary.  Many  theories  have  been  elalKV 
rated  to  explain  the  disease  and  to  locate  it  correctly.  Some  writers 
have  held  that  it  is  a  purely  muscular  affection;  others  that  its  seat  is 
in  the  peripheral  ner\'ous  system ;  others  again  that  it  is  in  the  spinal 
cord,  and  others,  fiually,  that  it  is  in  the  coordinating  centres  in  the 
brain.  Lewis  {op,  clL)  has  reviewed  these  various  theories.  They 
seem,  in  most  cases,  to  hoi  the  results  of  barren  speculation.  Autop- 
sies are  abnoat  unknown  in  true  writer's  cramp,  and  probably »  even 


*  I  have  described  these  stigmata  tn  detail  in  the  paper  oq  **  Hysterin  "*  in  0er- 
cum 'ft  '*3jftteiD  of  Kervous  DiMMes,  **  Pbiladelphta.  just  dow  Id  press  (189^). 


writer's  cramp. 


471 


if  they  were  more  frequent,  would  fail  to  throw  light  on  this  obecufe 
question.  It  seems  to  me  probable  thut  the  affection  is  primarily  in 
the  peripheral  neara-muscular  apparatus,  and  that  later  it  is  reflected 
through  the  centres  in  the  spinal  cord,  as  when  it  tends  to  sprsftd 
from  one  limb  to  another. 

The  freatmeut  for  writer's  cramp  ma^^  be  divided  into  proi*hy- 
lactic  and  curative. 

The  prophylaxis  of  wTiter^s  cramp  has  really  a  very  limited  field, 
for  the  obvious  rejison  that  physicians  are  usually  not  consulted  until 
the  disease  has  declared  itself.  Hence  the  minute  instructions  given 
by  some  autliorities  about  the  exact  manner  of  best  holding  the  pen, 
and  about  the  angle  at  which  the  paper  is  to  be  surveyed,  do  not  seem 
to  me  to  be  practically  of  very  great  importance.  These  directions* 
moreover,  are  not  always  practicable,  and  even  if  they  were,  would 
probably  not  be  so  efficacious  as  those  who  advise  tliem  appear  to 
think.  xV  man's  manner  of  holding  his  jjeu  is  about  as  natural  to 
him  as  is  his  voice,  and  alwut  as  difficult  to  li©  altered  by  mere 
advice.  This  is  so  especially  in  the  cases  of  men  who  have  used  the 
pen  habitually  for  years.  It  does  not  appear  proven  either  that  by 
merely  suggesting  some  particular  manner  of  holding  a  pen,  which 
seems  good  to  some  particular  physician,  this  danger  will  be  averted. 
I  have  more  confidence  in  the  prophylactic  power  of  a  good  stub- pen 
than  in  aught  else.  I  think  that  this  matter  is  so  important  that  I 
would  advise  all  persons  who  are  obliged  to  do  constant  writing  to  ac- 
custom themselves  to  the  use  of  such  i>ens.  Their  prophylactic  virtue 
lies  in  the  fact  that  they  do  not  require  such  a  fine  and  sustained  mus- 
cular adjustment  to  keep  the  point  of  the  i^»en  u^M:>n  the  paper  and  to 
guide  it  along  the  surface  as  does  a  shar|>-pointe4  pen.  The  charac- 
ter of  the  handwriting  done  with  one  of  these  pens,  in  its  regularity 
and  comimctness,  as  said  already,  is  an  ample  proof  of  the  truth  of 
this  statement.  Next  in  importance  is  a  large-sized  pen-holder.  The 
gigantic  cork  affairs,  sometimes  seen,  have  much  to  lie  said  in  their 
favor.  They  act  on  the  same  principle  as  the  steel  pen;  they  dimin- 
ish the  necessity  for  and  the  strain  of  fine  muscular  adjustment.  The 
victim  of  writer's  cramp  intuitively  aims  to  relieve  this  sti^in  by 
holding  his  pen  in  unnatural  and  gmtesque  iiositions.  The  large  pen- 
holder, if  its  use  is  adopted  early,  tends  to  accomplish  for  him  what 
he  thus  seeks,  often  in  vain,  to  accomplish  later,  i.e.,  relief  from 
strain.  I  think  tiiat  a  soft  rubber  coat  on  the  pen-holder  might  be  a 
preventive  if  used  early,  by  diminishing  the  necessity  for*  firm  grip 
upon  the  holder.  Lewis  recommends  holding  the  pen  between  the 
index  and  middle  fingers  an  requiring  le«8  effort  than  the  ordiuftry 
way.     But  here  again  comes  in  the  pereonal  equation ;  this  is  an  ex- 
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tremely  awkward  position  for  Bome  penmeD,  and  consequently  in 
tlieir  intlividual  cases  causes  not  less  but  more  effort  in  writing. 
The  stylograpli,  althougli  it  destroys  a  man's  penmanship,  eaufleii 
less  effort  perhaps  than  any  form  of  steel  pen,  and  may  therefore  be 
recommended  as  a  proi>hylactic  agent  to  those  who  are  threatened 
with  this  affection. 

The  curative  treatment  for  writer's  cramp  tlemands  one  essential 
element  which  unfoiiunately  cannot  always  be  obtained  for  it — the 
element  of  rest.  It  is  the  almost  universal  judgment  that  rest  is  the 
moat  important  thing  that  can  bo  prescribed.  According  to  Solly,  two 
months'  entire  rest  will  cure  the  disease  if  this  be  recognized  early* 
Some  allowance  may  be  made  for  tbis  writer's  optimistic  use  of  the 
word  cure.  As  said  already,  I  am  inclined  to  believe  that  scrive- 
ner's palsy  once  established  is  almost  sure  to  return  if  the  same  kind 
and  amount  of  labor  is  put  upon  tlie  arm  as  that  which  originally 
caused  it.  Still,  without  complete  and  often  prolonged  rest  nothing 
satisfactory  can  bo  obtained ;  and  with  it  a  degree  of  endurance  can 
often  be  established  that  will  permit  a  person  to  do  a  fair  share  of 
work  in  comfort.  Intermittent  rest,  or  intervals  of  i*est,  is  impor- 
tant; and  an  allotment  of  work,  not  too  gi'eat  for  the  writer's  strength, 
should  be  made  for  him  in  his  daily  routine.  It  is  l>etter  for  a  i>er- 
son  to  be  able  to  do  some  work  than  none  at  all.  Unfortunately  the 
demands  of  commercial  and  industrial  life  usually  do  not  I'ecognize 
any  such  humanitarian  c«3Dwiderations. 

Electricity  is  no  doulit  beneficial  in  those  cases  in  which  rest  can 
be  obtained.  X  am  rather  doubtful  of  its  ability  to  give  relief  in 
cases  in  which  hard  work  is  persevered  in.  In  the  absence  of  reac- 
tions of  degeneration  the  faradic  current  may  be  used,  liut  my  prefer- 
ence is  for  the  galvanic.  The  faradic  current  simply  exercises,  Jind 
possibly  may  even  harass,  muscles  that  are  already  over-worn;  where- 
as the  galvanic  current,  given  by  gently  passing  one  sponge,  now  with 
one  pole  and  now  with  the  other,  along  the  various  muscles,  probably 
exerts  a  much  more  powerful  nutritive  and  alterative  action  upon 
them. 

Wolf's  method  of  gymnastics  and  massage  has  been  lauded  as  of 
great  value.  Its  originator  was  not  a  physician  but  a  penman,  living 
in  Frankfort,  It  consists  of  active  and  passive  movements  of  all  the 
muscles  of  the  arm  and  foreano,  and  of  massage.  Wolf  directs,  ac- 
cording to  Lewis,  rather  arbitrarily  it  seems  to  me,  a  certain  number 
of  these  active  movements.  Massage  is  accompanied  with  percus- 
sion of  the  muscles. 

Drugs  are  of  almost  no  avail  in  writer^s  cramp.  Except  for  tonics, 
and  these  only  for  their  general  strengthening  effects,  it  is  difficult  to 
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Bee  how  anything  can  rationally  be  elaiinecl  for  any  of  tliem.  The 
broniiiles  and  all  sedative  medicines  are  absolutely  contra-indicated 
for  pure  writer's  cramp.  The  hypotlermatic  use  of  atropine  seems 
to  me  ti>  be  a  treatment  of  doubtful  promise.  Strychnine  in  this  man- 
ner, in  cases  in  which  the  element  of  fatigue  is  well  marked,  would 
])robably  be  of  service. 

Local  api^ications,  except  as  adjuvants  to  massage,  are  of  but 
little  value.  Hot  and  cold  alternating  baths  may  be  tried  with  some 
iKJpe  of  temporary  relief. 

Sui^ery  has  been  appealed  to  in  these  cases.  StixDmeyer  cut  the 
tendon  of  the  long  flexor  of  the  thumb  with  good  result,  but  this 
result  was  probably  due  to  the  mere  fact  that  the  Ojjeration  xmt  tlie 
muscle  at  rest  for  a  period  of  time.  This  treatment  is  to  be  recom- 
mended with  caution.     Nerve-stretching  has  failed. 

Mechanical  appliances  for  supporting  the  hand  have  been  devised 
by  surgeons  and  others,  but  their  description  cannot  be  given  here.* 

Tek^'apka-'s  Cramp. 

In  1875  Onimus,  in  a  communication  to  the  Societe  de  Biologie, 

led  attention  to  a  form  of  functional  spasm,  peculiar  to  telegraph- 
ers, which  he  called  the  mal  t^l^gt-aphique.  This  was  apparently  the 
first  note  that  ajipeared  in  medical  literature  on  an  affection  which  is 
now  unfortunately  far  from  uncommon.  In  1882  Robinson  i  Drifish 
Medii'ol  Joitnial,  Noveml»er  4th,  1882)  described  very  biieily  four 
cases,  but  the  disease  still  appeared  to  be  considered  one  of  "the 
rarest  of  medical  curiosities,"  In  1884  Fulton  {Edinbunjh  CUuuxti 
and  FatltokMjicai  JouYnal,  February  2dt  1884)  wrote  an  admirable 
pai)er  on  this  affection,  in  which  he  analyzed  the  physiology  of  the 
movements  invohed  in  using  the  Morse  instrument  Since  the  a|)- 
peai-auce  of  these  jnitiat<»ry  papers  the  disease  has  steadily  increased 
with  the  increased  use  of  the  telegraph,  and  it  is  now  quite  univer- 
sally recognized. 

Telegrapher's  cramp  is  practically  the  same  disease  as  writer's 
cramp,  and  as  the  latter  has  already  been  described  in  detail  it  is 
merely  necessary  here  to  refer  the  rejider  to  that  description  for  gen- 
eral information.  There  are  some  special  points,  however,  in  etiol- 
ogy and  symptomatology  which  demand  separate  notice. 

Onimus  in  his  original  paper  stated  that  the  Morse  instrument 
was  the  one  that  caused  this  affection.  Tliis  seems  to  have  l:)een  con- 
firmed by  subsequent  observers.     This  instrument,  bowerer,  it  must 

*D«bout   (Bulletin    de    Tb£nif>euiiqao,     1800,    897)   deacritws  and  Uluitnitcs 
of  Iheac  dcvicca* 
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not  be  forgotten,  is  almost  universally  in  use,  and  therefore  is  bound 
to  receive  moat  of  the  blame.  It  certainly  appears,  however,  as  must 
be  acknowledged,  to  be  particularly  well  fitted  to  cause  this  disease; 
in  order  to  understand  the  i-eason  for  this  it  is  necessary  to  consider 
its  mode  of  action - 

The  tranBmitting  instniment,  so  familiar  an  object  to  all,  has  a 
key,  which  consistn  of  a  lever  surmounted  at  one  end  with  a  knob. 
By  depressing  this  knob  a  circuit  of  electricity  is  established  which 
instantly  acts  upon  the  receiving  instrument  at  tlie  other  end  of  the 
line.  This  receiving  inatinimeut  contains  a  coil  of  wire  enclosing  a 
bar  of  soft  iron.  Every  time  the  circuit  is  made  by  depressing  the 
key  in  the  tranHmitting  instriimeut  this  bar  of  soft  iron  is  magnetized 
by  tlie  current  flowing  thrtnigh  the  coil;  it  therefore  attracts  anarma* 
ture,  fastened  at  one  end  of  a  lever,  the  other  end  of  which  holds  an 
inscribing  point  {or  an  inked  wheel,  according  to  some)  by  which 
the  ai>i)ropriate  characters  are  marked  on  a  slip  or  ribbon  of  pai>er 
which  19  kept  moving  by  clock-work. 

The  Morse  alphabet  is  composed  entirely  of  dots  and  dashes.  It 
is  as  follows :  * 


n 
4 


B 


E 


G 


U 


J 

E 

L 

M 

N 

O 

p 

Q 

R 

a 

T 

U 

V 

W 

X 

Y 

z 

«r 

1 

t 

3 

4 

5 

6 

7 

8 

0 

0 

• 

1 

I 

; 

■• 

It  may  be  seen  that  some  of  the  letters  of  this  alphabet  contain 
more  dots  than  others.  Thus  the  letter  H  consists  of  four  dots ;  8 
of  three  dots ;  X  of  a  dot,  a  dash  and  two  dots ;  V  of  tliree  dots  and  a 
dash;  U  of  two  dots  and  a  dash.  Each  of  these  dots  and  dashes 
requires  a  separate  and  distinct  ]>res8ure  on  the  tranHmitting  key. 
The  pressure  must  l^e  a  delicately  coordinated  act,  causing  just  the 


*  This  alpliAbet,  a  copy  of  whicii  has  been  f  uraiahed  xnc  by  Mr  Dunn  (wbo  Is 
referred  to  later) ,  is  the  only  ooe,  according  to  him.  used  Id  this  country.  It  dlflfera 
in  many  of  its  cbamcters  from  the  alphabet  given  by  Fulton  ({ae.  eU,)  which  ia  pre- 
Btunablj  the  one  used  in  Great  Britain. 


TELEGRAPHER  8  CRAJCP. 


475 


right  contact,  rei>eatiBg  it  rapidly,  once  for  each  successive  dot  and 
dasii,  and  continuiDg  it  longer  for  each  dash  than  for  each  dot* 

The  telegraph  operatc^r  usually  holds  the  key  with  his  thumb  and 
fore  and  middle  finger  (Fig.  5).  The  basis  of  support  is  the  elbow, 
and  moat  of  the  movement  is  by  the  extensor  and  flexor  muscles 


Fic*.  6,— Nonii*l  I 


i>e  Bftad  for  TslcigriiphiDi;,    (After  LewU) 


of  these  fingers  and  of  the  wrist.  In  addition,  the  adductor  or  op- 
posing muscles  of  the  thumb  are  in  constant  action.  If  now  it  is  con- 
siciered  that  each  imlividujd  dot  or  dash  re^juires  a  down  stroke  of 
ihe  fingers  upon  the  knob,  followed  by  an  ui>vvard  movement  before 
the  next  down  stroke  can  l>e  made»  and  that  with  the  exceptions  of 
the  letter  E,  which  is  a  single  dot,  and  T,  wldch  is  a  single  dash,  every 
letter  consists  of  more  than  one  dot  or  dash  (some  characters  con- 
sisting of  as  many  as  four  and  even  more),  it  can  readily  be  undei^ 
stcxnl  what  a  rapid,  sustained,  and  coordinated  movement  is  required 
for  steady  work.  The  word  "  telegraph"  for  instance  contains  nine 
letters,  but  to  make  them  with  the  Morse  instrument  requires  twenty- 
one  separate  dots  and  strokes;  the  word  ** occupation*'  contains  ten 
letters  and  re<iuires  twenty -five  distinct  impressions. 

According  to  Fulton's  analysis  of  these  movements  {op.  cit)  they 
consist  of  flexion  and  extension,  chiefly  at  the  wrist  but  slightly  at 
the  elbow  and  partly  at  the  metacarpo-phalangeal  joints  of  the  index 
and  middle  finger.  The  muscles  exercised  are  the  extensors  of  the 
carpus  and  of  the  fingers,  especially  that  part  of  the  common  exten- 
sor that  controls  the  movements  «^f  the  fore  and  middle  finger,  and 
the  special  extensor  of  tlie  index  finger.  The  extensors  of  the  thumb 
also  are  involvetl.  Tlie  downwanl  movement  is  made  by  the  flexors 
of  the  wrist  and  of  the  fingers,  esjiecially,  as  in  the  case  of  the  ex- 
tmaors,  by  those  portions  of  the  common  flexor  that  act  ujion  the  fore 
and  middle  finger.  Tliere  is  also  a  constant  but  variable  contraction 
of  the  adductor,  o]>ponens,  and  flexor  muscles  of  the  thumb.  The 
interossei  and  Imubricales  also  are  brought  into  use,  aa  are  also  in  a 
minor  degree  the  biceps,  irioepe^  and  eten  some  of  the  shoulder 
muaelee. 
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The  uumber  of  cli8tiu€t  but  similar  muscular  EDOvements  made  bj 
a  telegraph  operator  during  a  busy  day's  work  is  difficult  to  be  esti- 
mated.     Fulton  calculated  that  an  operator  naakes  l>etween  thirty] 
and  forty  thousand  oontractioiis  per  hour,  and  on  busy  circuits  hftj 
may  be  engaged  constantly  for  eight  hours.     One  man  told  me  thai 
he  had  worked  no  long  as  fourteen  hours  in  one  day.     This,  how- 
ever, is  probably  far  in  excess  of  the  average.     The  amount  of  work 
varies  of  couiiae  in  different  offices  and  upon  different  kinds  of  mat- 
ter.    Transmitting  speeches  and  long  documents  re<iuires  a  sustfiiued 
effort  which  is  exceedingly  hard  on  the  muscles.     In  many  offices 
the  operator  uses  his  hand  for  writing  abnost  if  not  quite  as  much  as 
for  transmitting,  and  it  in  not  uncommon  for  him  to  have  the  samdi 
difficulty  in  writing  as  in  telegraphing. 

Mr.  George  W.  Dunn,  traffic  chief  of  the  Postal  Telegraph  Cable 
Company  in  Philadelpliia,  informs  nie  that  telegrapher's  cramp  is  not 
uncommon  among  operators,  and  that  it  is  rather  increasing  in  fre- 
quency.    He  thinks  that  it  is  aggravated  by  diinking  habits.     Stim* 
ulation  sometimes  enables  a  man    to    overcome  the  difficulty  tern-" 
I>orarily,    and  hence  some   men  may  be   tempted   to   indulge,    but  J 
afterward    the   disorder   is    w^orse.       According   to  Mr.  Dunn  the! 
majority  of  those  who  have  it  are  addicted  to  some  use  of  alcohol. 
Speaking  of  the  affection  itself,  he  says  that  he  knows  of  une  man 
who  is  obliged  to  strike  the  key  with  his  thumb  instead  of  taking 
hold  of  it  in  tlie  usual  way. 

OnimuH  makes  a  somewhat  similar  oljservation  to  this  last  by  Mr. 
Dimn.  He  refers  to  an  operator  who  used  successively  his  thumb, 
his  index,  and  his  middle  finger;  each  of  these  lingers  ret^iinetl  it« 
noi'mal  action  for  two  f)r  three  months,  but  one  after  the  other  they 
were  eventually  seized  with  spasms.  Finally  the  man  used  his 
wrist,  which  after  a  time  refused  likewise  to  do  the  work, 

Witli  reference  to   drinking  habits,  I  can  only  say  that  I  have^ 
known  of  one  man,  grievously  affected  with  telegrapher^s  cramp,  who^ 
neitlier  drank  nor  used  tobacco,  and  who  wan  in  every  way,  except' 
for  his  fatigue  neurosis,  in  robust  healtli.     I  du  not  doubt  that  alco- 
hol and  tobacco  will  aggravate  this  affection,  and  perhaps  even  pr&- 
disjiose  to  it.  but  I  wish  to  caution  against  the  mistake  of  looking 
upon  these  i>oisons  as  i)rere<pn sites  Ui  the  disease,  or  upon  all  tele- 
graph oi>eratoi-s  suffering  with  cramps  as  addicted  to  these  exoeesea. 

It  is  not  probable  that  sex  has  an  apj>reciable  influence  in  causing 
this  affection,  I  have  made  no  observations  which  would  lead  me  to 
suppose  that  it  is  more  common  among  women  than  among  men. 

The  onset  of  the  affection  is  sometimes  rather  sudden*  even  in 
men  who  have  worked  for  years  without  observing  any  aymptoma  of 
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it.  Tbe  first  thing  noted  is  usually  a  difficulty  in  making  some  jmr- 
ticular  letter,  especially  one  of  the  letters  that  have  several  dots  in 
succession.  In  the  act  of  making  these  dots  in  rapid  succession  the 
hand  suddenly  becomes  cramped  aud  refuses  to  do  its  work.  One 
man  may  have  difficulty  with  one  letter,  another  with  another.  Be- 
cause of  these  difficulties  one  letter  may  be  made  when  another  is 

int-ended,  thus  U  (--— >  may  be  made  fur  V( ),  or  8  ( — )  may  l>e 

made  for  H  { ),     These  raistakeH  in  transmitting  of  course  entail 

loss  of  cre<lit  and  may  even  lead  to  serious  results ;  and  the  knowl- 
edge of  these  facts  reacts  <lisastroosh'  on  the  mind  in  some  cases, 
causing  worry  and  loss  of  self-confidence  which  do  not  im{)rove  the 
operator's  skill.  Ouimus  refers  to  certain  neurasthenic  symptoms, 
such  as  loss  of  memory  (or  of  attention?),  and  hyi>er}rsthetic  eerncal 
epiue  which  are  probably  directly  traceable  to  these  mental  states.* 

The  tyi»e  of  telegrai>her'8  cramp  is  almost  exclusively  the  spas- 
modic. Kobiuson,  to  be  sure,  includes  amoDg  his  cases  that  tif  n 
young  woman  who  Kuddenly  lost  jKHver  in  her  arm  after  a  disappoint- 
ment and  who  in  conse^iuence  could  ni>t  use  her  telegraph  key.  The 
case  has  every  appearance,  although  badly  reported,  of  being  one 
of  hysterical  brachial  monoplegia,  ha[>peniug  by  mere  coincidence 
in  a  telegraph  operator.  Tremor  is  seen  in  some  of  the  cases,  but  in 
all  those  in  which  I  have  seen  it  there  was  a  distinct  history  of  the 
excessive  use  of  alcohol  and  tobacco.  It  is  not  sufficiently  distinct 
in  any  of  these  eases  to  constitute  a  "  type" ;  in  fact  it  is  better  to 
avoid  the  error  of  trying  to  see  distinct  types  in  this  aflfection.  The 
spasmodic  action,  just  as  was  pointed  out  in  the  case  of  writer's 
cramp,  causes  incoordinatitm  and  jerky  toaml-fro  movements^  but 
these  cannot  be  regarded  as  tremors.  The  tremors  that  I  have  seen 
have  i>ersi8ted  between  the  attacks,  when  the  hand  was  not  at  work^ 
and  were  suggestive  of  some  slight  toxiemia. 

As  the  spasmcKlic  action  is  not  unlike  that  which  is  seen  in  writ- 
er's cramp  it  is  scarcely  necessary  to  do  more  than  describe  it  brieHy. 
It  seizes  the  patient's  hand  while  he  has  hold  of  the  key  with  his 
thumb  and  fore  and  middle  finger.  It  is  not  so  apt  to  l>e  a  flexor  as 
an  extensor  si)asm.  The  extensor  muscles  bei'<»me  fimdy  set  and 
effectually  pull  the  hand  away  from  the  tjd>le,  and  the  fingers  even 
away  frnm  the  instrument.  This  action  is  perfectly  shown  in  the 
illustration  (Fig.  f>)  from  the  photograph  of  a  patient  whose  arm 


A4  pvldonces  of  tbe  facility  with  ^hicli  mistaken  can  bo  made  by  tobstituting 
one  IcJltcr  for  iuioiber.  Onimus  gives  «  few  iDSt&nces  of  lUe  tmnsformiiUoQ  of  httown 
nvme  (vii.,  Otrinum,  Otomiu.  Obmus,  etc,)  *iic1  snya  thut  {hn  word  r^rrr.  by  def«:- 
live  tmtiAniiAsion  of  the  r  alono,  cftij  b«  mutilntcd  in  four  liuadred  «od  fort/' 
dilTrrcnt  ways.     (C'uropU*s  Heudu^de  ta  Soiiete  dc  BSulogie,  lOTB,  p^  M.) 
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is  thus  spasm Oiiically  drawn  up  b>  over-action  of  the  extexisorB. 
This  man,  whose  case  is  reported  further  on,  is  only  able  sometiintt 
to  manipulate  the  key  witli  his  thumb.  This  spasm  aa  a  rule  is  not 
paiuhil;  there  may,  however,  be  painful  spots  in  the  arm,  and  neu- 
nilgic  pains  in  some  areas.  It  is  not  associated  with  tactile  skmm- 
thesia,  but  in  some  cases  there  is  a  subjective  feeling  of  tingling  and 
numbness.  As  in  the  case  of  writer's  cramp,  I  should  not  ex|>6ct 
to  find  true  muscular  atrophy  and»  least  of  all,  the  reactions 
degeneration.  I  am  ntjt  aware  that*  these  have  yet  l)een  reix>rted. 
It  has  at  least  not  been  my  lot  to  see  them,  and  in  any  ease  in  which 
I  should  chance  to  find  them  I  should  look  for  some  deeper-seated  I 
cause  than  is  found  in  any  of  the  fatigue  nenroses. 

The  following  are  illustrative  cases  which  have  come  under  my 
notice : 

A.  J.  W.,  set.  36;  white;  male;  of  American  birth.  He  has  been 
a  telegraph  operator  for  sixteen  years.  The  first  symptoms  of  cramp 
were  noted  after  he  had  \)een  at  work  1>etween  six  and  seven  years. 
At  this  time  he  drank  heavily,  and  used  tobacco  to  excess.     The  first 

difficulty  he  had  was  in  making  the  letter  B  ( ) ;  his  hand  would 

act  involuntarily  and  wcnild  make  four  dots  (the  numeral  8).  This 
was  an  entirely  involuntary  movement.  Then  later  cramp-move- 
ments came  on  whenever  he  tried  to  use  the  instrument.     His  si)eciAl 

difficulty  now  is  in  making  the  letter  P  ( ),  which  causes  a  cramp 

Ijecause  of  the  rapi^l  succession  of  dots.  He  feels  some  pain  in  the 
shoulder.  He  has  taught  himself  to  work  with  his  left  hand  for  the 
last  four  years.  He  can  now  work  as  fjist  with  his  left  hand  as  he 
fnrmerly  could  with  his  right,  and  has  thus  far  had  no  cramp  in  it. 
He  has  never  had  difficulty  in  writing  or  in  any  other  movement. 

Examination  in  this  man's  case  demonstrates  that  there  is  no 
muscular  wasting ;  that  all  the  muscles  respond  normally  to  electric- 
ity ;  that  there  is  no  tactile  anaesthesia,  but  that  there  is  perha]>s  a 
slight  paresis,  esfwciaUy  for  associated  movements. 

Points  of  especial  interest  in  this  case  are  the  facts  that  the  pa- 
tient, according  to  his  own  statement,  has  been  able  to  train  his  left 
hand  to  work  as  well  as  his  right,  and  that  after  four  years  there  is 
as  yet  no  symptom  of  the  afi'ection  in  it. 

With  reference,  however,  to  the  claim,  which  some  of  these  men 
make,  that  they  can  work  as  well  with  tlie  left  as  witli  the  right  hand, 
I  always  make  some  allowance  for  the  natural  exaggeration  into 
which  a  man  may  lie  led  on  such  a  point.  These  operators  are  rather 
sensitive  about  their  defect,  and  some  of  them  are  not  a  little  despon- 
dent alx)ut  it.  When  they  find  that  they  can  train  the  left  hand  they 
rai)idly  regain  hope  and  confidence,  and  under  sudi  circnmstanoeft 
they  are  apt  to  think  that  they  are  as  well  as  ever.     I  feiir  that 
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is  always  a  doubt  about  tbe  ability  of  tbe  left  hand  to  do  so  much 
and  so  good  work  as  th©  right ;  and  tliat  there  is  a  strong  chance  that 
it  will  in  time  go  the  same  way  as  its  fellow. 
A  second  case  is  as  follows : 

B.  C,  fei  22,  white;  male.  He  has  been  a  telegraph  operator  for 
eight  years.  He  had  worked  so  long  as  fourteen  hours  a  day,  just 
before  this  trouble  came  on.  On  some  days  he  would  write  all  day, 
on  other  days  he  woulil  transmit  all  day,  (The  writing  is  done,  of 
course,  when  receiving  messages;  the  work  on  the  key  when  sending 
them.)  The  affection  came  on  rather  suddenly,  i.c,  in  one  week, 
getting  worse  uutil  he  could  neither  write  nor  transmit.  In  his  case 
the  affection  involves  both  writing  and  using  tlie  key,  and  also  using 
the  type-writer.  This,  he  says,  is  not  unaniial  in  these  cases.  He 
uses  his  left  hand  now,  but  acknowle<lge8  that  he  cannot  send  so  fast 
as  formerly  with  his  right.  He  has  no  symptoms  of  tlie  affection  in 
his  left  hand  as  yet.  When  he  attempts  to  work  the  key  with  his 
right  hand  the  limb  is  tlie  seat  of  an  involuntary  movement*  by 
which  the  hand  is  pulled  up  and  away  from  tbe  table.  He  ^Tites  in 
a  slow  and  cunstrained  manner.  He  says  that  he  has  a  numb  feel- 
ing in  the  hand.  He  worrieil  about  his  condition  until  he  found  tlmt 
he  could  educate  his  left  hand.     He  has  no  pain. 

Examination  of  this  man's  arm  shows  that  the  musclee  are  hani 
and  strong  and  thnt  there  is  no  atrojihy.  There  is  slight  tremor, 
which  may  be  due  to  tobacco,  of  which  the  patient  uses  too  much. 
There  is  no  fibrillation,  nor  any  tactile  amesthesia.  The  reactions 
to  both  the  faradic  and  galvanic  currents  are  normal.  The  man  is 
apparently  a  l>eer-drinker, 

A  third  and  last  case  ia  as  follows : 

H.  W.,  »t.  36,  white;  married.  He  has  been  a  telegraph  opera- 
tor for  twenty-one  years.  He  has  had  difficulty  in  using  his  liand 
for  fourteen  years.  The  affection  involves  only  the  right  hand,  and 
interferes  with  writing  as  well  as  with  tiansmitting.  Writing  did  not 
become  affecttnl  until  three  years  after  the  transmitting  was  first  inter- 
fered with.  The  patient  has  pain  even  when  not  using  the  arm,  esj^e- 
cially  at  night.  lithe  hand  is  outstretched  the  pain  is  increased,  but 
if  the  fingers  are  firmly  flexed,  or  something  large  is  held  in  the  hand, 
the  pain  is  relieved.  On  busy  days  he  works  very  hanl,  sending  so 
manT  as  three  hundred  messages  in  one  day.  He  does  not  use 
alcohol  or  tobacco. 

The  examination  of  this  patient,  an  illustration  from  a  phntograph 
of  whose  band  in  action  is  shown  in  Fig.  6,  gives  the  following  re- 
sults; When  transmitting,  the  hand  gradually  becomes  stiff.  The 
cramp  is  painful.  It  predominates  in  the  extensors,  pulling  the 
hand  away  from  the  table;  the  little,  ring,  and  middle  fingers  espe- 
piaily  are  pulled  up  (see  Fig.  (i).     The  patient  nuinages  to  keep  hold 
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of  the  key,  as  is  seen,  but  the  innsdes  of  the  arm  and  hand  are 
firmly  set  and  hold  the  limb  in  an  iron-like  rigidity.  AUhongh  the 
actiun  of  the  extensor  muscles  predominates,  the  flexors  also  are 
firmly  contracted,  at  least  those  that  act  upon  the  thumb  and  the 
forefinger.  In  the  forearm,  the  muscles  stand  out  prominently  lie- 
cause  of  the  cramp-like  action.  A  slight  incoordinate  action  of  the 
hand  is  caused  by  the  spasm. 

There   is   no  amesthesia  in  the  hand  or  arm;    neither  is  there 
tremor,  fibrillation,  nor  atrophy*     The  electrical  resiwnses  haye  not 


Fio.  fl,— TpIi*Krapht*r'a   Cramp. 


SpaamcHllc   action   of  the  extensor*  tetidltiK  to  draw  the  hAcd 
ftw'fty  from  th*»  button. 


been  tested,  but  from  the  appearances  of  the  musclee,  which  are  full 
and  firm,  there  can  be  little  doubt  that  these  would  react  normally. 

This  last  is  one  of  the  few  cases  of  fatigue  neurosis  that  I  haT© 
seen  in  which  the  cmmii  has  Vieen  painful.  As  an  e-vidence  of  the 
involuntary  cLaracter  of  this  cramp,  it  is  worthy  of  note  that  the 
I»atieut  was  ol*liged  to  work  the  key  for  some  time  l)efore  the  spaam 
could  be  induced  for  the  i>urpo8e  of  Ijeing  photographed.  It  seemed 
to  me,  as  I  watched  the  man's  eflorts,  that  the  consciousness  of  beiny^ 
observed  and  of  Hittiug  for  this  sjiecial  purpose  induced  a  mental  state 
which  acted  as  an  inhibition  upon  the  pecuHar  muscular  afi"ection. 

Tlie  tnntiiuid  for  telegraiiher's  cramp  miiat  be  conducted  on  prac» 
tically  the  same  lines  as  those  laid  down  for  the  similar  affection 
in  writers.  lU^st  is  the  most  imiiorbmt  element  of  this  ti"eatmejit. 
It  is  remarkable,  however,  how  long  some  of  these  operators  con- 
tinue at  work  in  spite  of  the  disease.  They  seem  to  have  some  ad- 
vantages over  scriveners,  due  to  the  fact  that  they  can  manage  l)etter 
by  makeshifts  to  use  their  keys  than  writei^  can  to  use  their  pens. 
They  are  able  also  with  more  facility  to  educate  the  left  hand  to  work 
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upon  their  inatnimeDts  than  writers  are  able  to  learn  to  write  with 
this  hand.  The  explanation  htr  these  differences  probably  Hes  in  the 
fact  that  the  movementn  for  telegraph! ug.  while  exceedingly  rapid  and 
of  very  tine  adjustment,  are  yet  not  nearly  so  complex  and  8i>ecial- 
ize<l  as  are  those  for  writing.  The  former  are  after  nil  morely  up  and 
down  m<^vement8  of  definite  range,  calling  into  oj^eration  compara- 
tively few  coordinated  luuHcular  activities,  while  the  latter  are  of 
much  greater  range  and  variety*  concerned  as  they  are  with  tracing 
on  i>aper  letters  and  dgures  of  great  complexity  of  design.  Too 
often,  to  be  sure,  tlie  telegraiiher  becomes  the  victim  of  scrivener's 
palsy^  when  of  course  his  lot  is  doubly  hard,  and  when  the  plan  of 
treatment  already  suggested  for  writer's  cramp  applies  to  him. 

Telegraphers  are  not  able  to  seek  relief  readily,  as  do  writers,  by 
altering  the  shape  and  style  of  the  instrument  with  which  they  work. 
They  are  obliged  to  use  the  nue  key.  I  have  never  heiird  that  they 
have  sought  or  been  able  to  find  relief  by  changiug  this  key  in  any 
way.  It  might  l;e  in  some  cam\s  that  if  the  knob  or  button  were  en- 
larged the  cramp  would  lie  modified ;  but  this  hardly  seems  prol>- 
able,  becAUse  the  sf»asm  affects  chiefly  the  extensor  muscles  of  the 
wrist  and  of  all  the  fiiigers,  not  merely  of  those  fingers  that  grjisp 
the  key.  Still,  I  should  like  to  see  this  method  thoroughly  tried, 
and  would  suggest  the  use  of  a  very  large  knob,  even  as  large  as  a 
door  knob,  made  nf  some  light  material  or  papier-mache,  ui>on  which 
the  patient's  hand  could  rest  easily  without  much  effort  in  flexion. 

Electricity  and  tonics  may  be  recommended,  just  as  they  were  for 
writer's  cramp»  They  are  senHceable  in  conjunction  with  rest. 
Galvanism  is  the  preferable  current. 

Massage  and  the  Wolf  treatment  with  active  and  passtTe  move- 
ments are  also  worthy  of  trial. 

Finally  good  habits  and  hygiene  are  essentials.  There  can  lie  no 
doubt  that  the  excessive  use  of  alcohol  and  fcobacreo  will  aggravate  the 
tendency  to  and  the  severity  of  telegTa]»her*s  crami».  Unfortunately 
these  men  often  are  overworked,  and  their  surroundings  and  associa- 
tions  lead  them  perhaps  into  temptation,  but  it  ought  to  l>e  im pressed 
upon  their  minds  that  stimulation  is  a  temporary  and  bad  crutch. 


Mtsccllafitous  Forms  of  Fatitjue  AVwrosf*. 

A  wording  to  Hall  (op.  nV.)  the  Sheffield  grinders  are  occasion- 
ally affected  with  a  form  of  palsy  due  to  fatigue  in  grinding. 

In  1869  Dr.  Frank  Smith,  of  Sheffield,  England,  descrilnNl  (/:/i»cf/, 
March  27th.  18r»9,  p.  4*27)  some  cases  of  paralysis  occurring  in  Shef- 
field cutlers,  under  the  rather  misleading  title  of  *"  hepha^tic  homi- 
Vol.  lU,— ai 
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plegia"  or  liammer  palsy.  He  seemed  to  tbink  that  tbis  affectioa 
bad  points  of  reHoiiiblfiBce  to  "scrivener's  imlsy/*  from  which  dis- 
ease, liowever,  it  differed  by  the  absence  of  spasm  and  the  extension 
of  the  paralysis.  An  attentive  study  of  Smith's  verj'  meagerlj  re- 
ported cases  fails  to  discover  anything  unique  or  remarkable  in  them. 
Several  of  them  were  cases  simply  of  hemiplegia  from  brain  dinease 
(emlwlus  or  hemorrhage,  apj>areutly)  hapiieniug  by  chance  in  men 
whose  work  required  them  to  use  a  heavy  hammer.  In  some  of  these 
])atient8  there  was  not  oiily  jmralysis  of  the  arm  and  leg  on  one  aide 
but  involvement  also  cjf  gome  of  the  cranial  nerves,  as,  for  instance, 
the  third  and  seventh.  In  a  few  of  these  cAses,  however,  there  was 
ajjparently  a  true  fatigue  neurosis.  Thus  one  man,  a  table-blade 
striker,  wlio  had  used  a  heavy  hammer  for  tw^enty  years,  had  weak- 
ness, wasting,  and  numbness  of  the  right  arm ;  he  had  also  nearalgic 
pain  over  the  shoulder.  Auotlier  man,  a  iile-forger,  had  partial  loss 
of  power  with  wrist-drop  in  the  right  hand  and  arm;  he  could  not 
grasji  with  his  right  hand. 

Arlidge  Rays  (fjy>.  rif.)  that  engravers  have  contracture  of  the  little 
finger  fmin  its  conntantly  cramped  position;  also  semi-luxation  of 
the  thumb  backward  from  pressure.  The  fingers  are  liable  to  a 
spasmodic  action,  analogous  to  the  cramp  of  scriveners  and  teliv 
graithcrs.  Layet  ways  that  engravers  have  also  anaesthesia  of  the 
skin  of  the  hands  and  forearms,  and  atrophy  of  the  interosaeoiis 
muscles.  I  am  informed  by  a  patient,  w^ho  is  an  engraver  of  types, 
that  the  work  is  trying  to  the  eyes.  Ho  himself  has  never  experi- 
enced any  cramp  in  the  hands,  although  he  works  on  very  fine  letters 
and  designs. 

Performers  on  tlie  jaano-forte  suffer  with  a  spasm  of  one  or  more 
of  the  fingeitj.  Erli  {op,  cit,)  says  it  is  not  uncommon  among  pro- 
fessionals, especially  women.  It  may  be  accompanied  with  the  same 
form  of  neurasthenic  8[>ine  as  thfit  nfittnl  l>y  Ouinjus  in  telegraphers. 
Tliis  is  experienced  especially  in  the  cervical  spine  and  lietween  the 
shoulders.  I  think  this  neurasthenic  spine  is  not  uncommon  in 
music-tea*'hers ;  I  have  seen  several  instances  of  it.  It  might  i-eadily 
l)e  associated  with  spasm  in  the  overworked  muscles  of  the  hands 
and  arms. 

Biclinrdson  ("Diseases  of  Moilem  Life")  speaks  of  a  player  on  a 
violuiu'ollri  wlio  snffcn^d  with  pamlysis  of  those  fiugei^  of  the  left 
han«l  thai  were  exercjHt?d  on  the  strings  of  his  instrument.  Erb  saya 
that  tbis  painful  exhaustion,  stiffness,  or  spasm  may  occur  in  the 
right  as  well  as  in  the  left  hand  of  these  performers, 

Arlidge  refers  briefly  tn  the  makers  of  artificial  flowers  aa  being 
affected  with  a  fatigue  neurosis. 
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Bricklajers  are  refmrted,  especially  in  England,  to  have  a  spasm 
or  cramp  occasionally  from  prolonged  gnisping  the  trowel.  It  is  said 
to  have  been  a  rule  of  the  bricklayei-s*  union  that  the  trowel  should 
never  be  removed  from  the  right  hand.  The  constant  and  prolonged 
strain  caused  cramp  (editorial  in  London  Lanccf,  1875). 

Erb  calls  attention  to  sewer's  spasm,  which  affects  tailors  and 
8641  m stresses.  As  soon  as  they  begin  to  sew  the  fingers  become 
cramped,  and  their  work  is  effectually  interfered  with.  The  affec- 
tion is  i>ractically  identical  with  writer's  cramp  in  its  main  features, 
differing  only  in  cause  and  in  the  particular  muscles  involved.  Erb 
draws  a  distinction  betiveen  this  spasmoilic  action  and  the  form  of 
tetany  that  has  been  described  under  the  name  of  "shoemaker's 
spasm/'  but  observera  ought  to  be  careful  to  notice  the  iH>ints  of 
similaiity  which  the  two  have  as  well  as  the  points  of  difference, 

Basedow  described  a  milker's  spasm.  This  is  said  to  be  met 
with  among  the  cowherds  of  the  Tyrol. 

Type-setters  occasionally  have  a  form  of  spasmodic  affection  in 
the  muscles  uf  the  hands  and  arms,  but  it  ia  rare. 

The  following  cjise,  at  present  under  my  observation  in  the  Phila- 
ilelphia  Uospit^tl,  presents  some  points  suggestive  of  the  professional 
muscular  atrophy  that  has  been  described  by  Onimus  and  others  (see 
supra). 

D.  McC,  fet.  53,  white,  with  a  good  family  history,  a  stonecutter 
by  trade,  had  been  doing  very  hard  work  at  bridge-building.  He  had 
stood  much  in  the  water.  He  confesses  to  a  free  use  of  alcohol  and 
tobacco.  In  his  work  he  used  a  heavy  hammer.  Aft^^r  severe  and 
long-continued  work,  in  all  kinds  of  weather,  he  noticecl  that  his 
shoulder  was  wasting.  This  wanting  i>rogresseil  downward,  involv- 
ing the  arm  and  hand  until  the  patient  was  no  longer  able  to  work. 
The  nutrition  of  the  Ixxly  remained  good  until  an  attack  of  dysen- 
tery retluced  liim;  after  which  the  muscular  atrophy  extended  to 
other  parts  of  his  botly.  At  the  present  time  the  man  has  mus- 
cular atrophy  involving  the  shoulder-giriUe,  arms,  forearms,  hands, 
l>ack,  chest,  thighs,  and  calves.  There  are  no  contractun*^,  Imt  a 
slight  fibrillation  can  be  noted  occasionally.  The  myotatic  irnta- 
bility  is  increjised ;  the  knee-jerks  are  present  but  rather  sluggish. 
The  biceps  jerks  are  i)resent.  There  is  no  tactile  nor  thermal  nun's- 
thesia.  The  wasted  muscles  respond  actively  to  fanidiam,  an«l  there 
is  no  reaction  of  degeneration  to  galvanism. 

In  this  ease  it  is  to  \)e  noted  that  the  affection  began  in  the  nhoul- 
der,  extending  to  the  arm,  in  a  man  who  wiekleil  a  heavy  haumier;, 
that  it  was  gradual  and  progressive^  find  that,  although  it  has  o 
curred  in  a  man  whn  was  much  exposed  to  wet  and  cold,  and  who' 
drank  too  much  alcohol,  it  ncvertholoss  ijb  not  a  multiple  neoritia 
but  preserves  the  typ«  of  a  muscukr  atrophy. 
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Miner's  Nystagmus. 


This  curious  affection  imdoubtedly  belongs  to  the  ^oup  of  the 
fatigue  neuroses.  It  has  been  investigated,  among  othera^  by  Dran- 
Bart  and  by  SuelL  The  la  tier's  paper  (Transactions  of  Urn  Oph- 
thahnological  Bociety  of  the  United  Kingdom,  Vol.  FV^,  1884,  p. 
315)  is  an  especially  valuable  one  and  evidently  gives  the  con-ect 
pathology  for  the  disease. 

It  has  been  known  for  a  long  while  that  miners,  esx>ecially  ooal 
miners,  are  subject  to  a  nystagmus,  esi>ecially  when  the  eyes  are 
*lireuted  either  oblifjuely  ujiward  or  above  the  hurizontal  j)laue. 
This  nystagmus  may  be  either  lateral  ur  rotatory,  or  sometimes  botli. 
The  effects  of  this  oscillatiou  of  the  eye-balls  vary.  In  some  men  the 
tremor  is  borne  without  inconveuienee  for  years,  but  in  others  it 
causes  vertigo  and  dancing  nioveinentH  of  the  images  of  objects  seen, 
as  lights,  etc,  I  bave  no  doubt  that  in  some  men  it  causes  anxious 
mental  ntates  and  teiidH  to  induce  neuraBthenic  8ymi)tom8;  espe- 
cially in  conjunction  with  the  anaemia  that  not  uncommonly  affects 
these  workmen.  According  to  Hnell,  many  of  those  affected  are  able 
to  bring  the  eyeballH  to  a  HtaiidHtill  l«y  lf>oking  steadily  before  them ; 
but  lateral  and  eHpecially  ohli^iue  upward  movements  cannot  l>e  borne 
long  without  pain  and  discomfort  and  a  return  of  the  oscillation. 
Bapid  walking  or  running  or  elevating  the  head  suddeidy  from  a 
stooidng  position  w^ill  luiug  on  the  affection.  Cases  vary  in  severity. 
In  some  the  movement  is  constant,  in  others  it  appears  to  be  intermit* 
tent,  or,  as  Snell  says,  latent.  In  these  latter  the  movement  requires 
to  be  excited  in  one  of  the  ways  mentioned  before  it  can  lie  detected. 

This  affection  is  not  associated  with  evidence  of  any  deep-seated 
disease  of  the  brain  or  neiTous  system.  The  vertigo  which  some- 
times atH'ompauies  or  is  caused  by  it  can  n^adily  be  uuderstootl. 
This  vertigo  is  not  associated  with  nausea  or  tinnitus. 

YariouH  attempts  have  l>een  made  to  explain  miner's  nystagmus. 
One  theory  is  that  it  in  caufled  by  a  strain  of  the  nuiscles  of  accom- 
modation and  convergence  caused  by  working  in  the  bad  and  flicker- 
ing light  of  the  safety  lamp.  Bransart  gives  prominence  to  this 
strain,  refemug  to  the  intimate  relations  that  exist  betwt»en  the  ac* 
tions  of  the  ciliary  and  internal  rectus  mU8cles.  The  miners  them- 
selves, it  is  said,  have  the  firm  opinion  that  the  nystagmus  is  caused 
in  some  way  by  the  safety  lamj).  Sneira  explanation,  however,  ia 
the  most  reasonable  of  all  According  to  this  obsener,  who  de- 
scended into  a  coal  pit  in  order  to  pursue  his  investigations,  the 
affection  occurs  in  those  minei's  only  who  ikre  employed  in  excavAt- 
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iiij<  the  coal  by  di^f^ing  nntlerneath  the  seam.  In  order  to  do  thk 
they  are  obliged  to  lie  on  oue  Hide  in  a  narrow  space  with  their  eyea 
cast  in  an  upward  and  oblique  direction.     This  is  well  illustrateil  in 


vr«^ 


Fio.  7.— Milter's  N^raUf^iug.     PobIiIod  of  the  luiDer  while  at  work.    CAfter  8u«ll.> 

the  accompanying  picturea  from  Snell's  paper  (Figs.  7  and  8).  This 
position  entaila  ^reat  straiu  upon  the  levator,  superior  rectus,  inferior 
oblique,  and  estemal  rectus  muscles  of  one  eye  and  upon  the  saioe 
muscles  in  the  other  eye,  except  that  the  intei-ual  instead  of  the  ex- 
ternal rectus  acts.  In  other  words  the  work  reciuires  a  sustained  and 
coordinated  movement  of  a  nuinlier  of  delicAtaly  adjusted  and  aaso- 


FBtL  A.^]llDflr*s  Nrvfuntiuc    UMutnyn«d  poBlcioa  ot  xiw  ev<«ij*iU  h  hlla  lb*  mlarr  to  fti 

(An«rSMll> 

ciated  muscles,  which  eutnils  a  strain  upon  these  muaclea  and  results 
in  an  oscillatory  or  sjiasmodic  movement  in  them«  Hence  the 
is  strictly  analogous  to  writer's  and  telegrapher's  cramp. 
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Ib  confirmation  of  his  view  Snell  found  that  workmen  in  the  mines 
who  did  not  do  this  particular  kind  of  Avork  were  not  afflicted  with 
nystagmus. 

The  Jlagnmis  requires  that  the  disease  be  distinguished  from  dis- 
seminated sclerosis  and  from  the  organic  diseases  of  the  eye  and  brain 
that  cause  nystagmus.  This  is  comparatively  easy  to  df*  when  the 
history  of  the  cat^e  and  the  patient's  of^eupatinn  are  considered,  and 
when  it  is  observed  that  mv  involvement  of  cither  muscles  and  no  de- 
fects of  brain  or  speech  are  present. 

The  ireafment  is  by  rest;   this  means  usually  in  tlies©  cases 
change  of  occupation  which,  by  reUeving  the  jieculiar  strain,  is  really 
equivalent  to  rest. 


Effects  of  the  Sewikg-Machine. 

A  lively  controversy  about  the  effects  of  the  sewing-machine  upon 
health  prevailed  at  one  time.  Some  very  sensational  claims  to  the 
effect  that  this  useful  machine  was  disastrous  to  both  the  health  and 
the  morality  of  women  were  seriouely  put  forth;  claims  which  if  true 
would,  as  an  eminent  French  writer  has  said,  have  alxilished  it**  us© 
from  iuduatvial  life,  but  which  now  are  recognized  as  anioDg  the 
amusing  extra vagau/jis  of  medical  lik^rature.  On  the  other  hand, 
claims  almost  as  preposterous  were  made  that  the  sewing-machine 
was  a  boon  to  the  health  and  happiness  of  overworked  women, 
is  usualj  the  truth  lies  proliably  between  tliese  extremes. 

Vernois  in  18ti2  was  iirobably  the  first  to  call  seiious  attention  to 
what  he  coiinidered  some  of  the  evil  effects  of  the  sewing-machine. 
He  claimed  that  it  caused  irritation  of  the  sheaths  of  the  tendons  of 
the  extt^nsor  and  flexor  muscles  which  induced  cramps  and  even 
paralyses.  8i>me  of  these  observations  were  nmloubtedly  correct  and 
will  be  referred  t-o  later,  Onl  made  a  temi»erate  report  (Hixth  Re- 
port of  the  Medical  Officer  of  the  Privy  C(juncil>  1868)  in  which  ho 
concluded  that  *)n  the  whole,  with  the  increased  pay  obtained  with 
their  use,  tlie  working  of  these  machines  was  not  very  injurious, 
although  attended  with  some  evil  results  as  in  the  case  of  all  over- 
work. In  lSi>G  Guibout  made  his  stiirtling  declaration  that  the  pecu- 
liar movement  required  for  working  these  machines  caused  genital 
irritation,  and  hence  not  only  induced  uterine  disorders  but  led  to 
vicious  i»ractices  and  immoral  sexual  indulgence.  This  extravagant 
claim  was  bas'^d  on  a  ridiculously  inadequate  number  of  obsenations, 
and  made  far  more  impression  at  the  time  than  it  deserved.  It  waa 
re-echoed  by  Down  (Bnth«h  Mtdiml  Jntmial,  1807,  Vol.  I.,  p.  27), 
in  England  in  the  following  year,  but  without  much  effect.     The 
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B&ID6  may  be  said  for  Fournier's  single  observation  of  abolition  of 
sensation  of  the  sole  of  the  focjt,  which  he  attributed  to  the  contact  of 
the  foot  with  the  treadle,  but  which  was  in  all  probability  an  hysterical 
anesthesia.* 

The  moat  scientific  and  carefnlly  prepared  jjapers  oii  the  effects  of 
the  sewiDK-niachine  on  health  tue  those  by  Espagne,  Decaisne,  and 
Nichols.  The  truth  about  tlie  sewing-machine,  so  far  as  it  can  be 
gathered  from  theno  obsBr\'ei*s,  is  alx>ut  as  folh»w8 : 

Id  the  motor  system  Detuiisne,  whose  ol>Hervation8  were  made  on 
<>(»1  women,  found  fatigue,  Viigue  muscular  paius,  and  pains  in  the 
loins,  t  These  imiua  disappeared  usually  with  rest.  8ome  women 
had  special  kinds  of  pains  in  the  thighs,  and  sometimes  cramps.  In 
not  one  putient  was  there  obsen'ed  ana>8thesia  of  the  soles  <»f  the  feet. 
The  lumlmgo  and  pain  in  the  thighs  were  not  peculiar  to  the  women 
who  use4l  sewing-machines,  but  were  common  among  other  sewiug- 
women  in  Paris.  These  piiins  were  less  common  am<^ng  those  who 
had  worked  for  several  yeam  than  among  novices.  In  women  at  or 
approaching  the  menopause,  however,  these  lumbar  pains  were  more 
frequent.  The  general  conclusion  is  that  these  pains  do  not  occur  in 
the  ordinary  household  use  of  the  sewing-machine,  and  that  in  wo- 
men who  work  for  loug  jTeriods  they  disappear  in  general  after  a  cer- 
tain time.  Hence  this  observer  believes  that  these  sewing^women 
become  accustomed,  as  a  nile,  to  bear  the  muscular  strain. 

Nichols  also  ol>served  that  cramps  are  among  the  symptoms  of 
these  cases.  These  cramjjs  do  not  seem,  however,  in  any  cases  to 
assnme  the  importance  that  they  do  in  writer's  and  telegrapher's 
cnimp;  in  fact,  they  hardly  constitute  the  same  type  of  affection,  be- 
cause they  tend  to  recovery  rather  than  to  chronicity. 

This  alleged  tendency  of  women  to  establish  a  tolerance  for  the 
fatigue  of  working  the  sewing-machine  may  be  true  within  certain 
limits.  l)ut  it  seems  to  me  that  there  may  be  numerous  instances  in 
which  the  excessive  or  disproportionati;*  use  of  the«e  machineB  leads 
to  a  ilegree  of  nervous  prostration.  Much  of  course  will  de|)end  upon 
other  fiictors,  its  the  ventilation  of  ahops,  food-supply,  and  personal 
hygiene. 


*  The  teodeney  to  ftttribuUs  all  iorts  of  diacaMS  to  a  pnrticuUr  occupation  foo 
the  priudple  of  pctt  hoe  ergo  propter  hoc)  U  well  shown  \n  the  case  uf  tho  aewing- 
mttcliioe.  Thus  Guelllol  tmcM  two  cases  of  locomotor  aUxia  to  Ita  use.  Tb« 
same  teadency  ia  strikingly  abown  in  Nichols'  paper,  referred  to  in  the  text,  fa 
which  are  embodietl  the  oplnionf  of  many  general  practltiooert  in  MaawchHigtti  whd 
aacribe  titeriiu;  diflcaacn  iDdiscrimiont^JT  to  thiii  nmrhinc. 

f  The  original  French  word  ia  rtin»,  which  Nichols  crronroualy  tranalalea  kM- 
Mja.     There  la  no  cvldeooe  of  aoy  affection  of  the  kidoeya  la  ibeae  opentivM. 
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Decaisne  could  not  find  evidence  that  digestive  disorders  were 
more  rife  awoug  these  work-woraen  tbau  amoDg  others.  He  reached 
praotieallv  the  same  conclusion  with  reference  to  disorders  of  the  re- 
Hpiratory  organs. 

As  for  the  nervous  s.ystem,  Decaisnesays  that  the  shock  or  jar 
caused  by  the  noise  and  motion  of  the  machines  has  practically  ni> 
permiuient  effects.  It  mny  be  operative  upon  novices,  but  these  soon 
become  accustomed  to  it. 

This  same  careful  observer  scouts  utterly  the  assertion  that  work- 
ing on  these  machines  causes  j^enital  irritation.  He  says  moreover 
that  a  rigorous  iut|uiry  disproves  the  assertions  that  tlie  sewing: 
machine  causes  metrorrhagia,  miscarriages,  peritonitis,  or  leucor- 
rhcea,  and  he  asserts  that  when  these  occur  they  are  coincidences. 

lu  shortt  Decaisne  concludes  that  work  with  the  machine,  within 
reasonable  limits,  is  not  more  injurious  than  work  with  the  needle. 

Nichols'  couchisioDs  are  not  so  optimistic  as  those  of  Decjiisne, 
but  his  methoils  and  mental  attitude  do  not  ajipear  to  have  l>een  quite 
so  scientific  and  critical  as  those  of  the  French  writer.  His  conclu- 
sions are  drawn  from  the  liasty  reports  of  a  large  numljer  of  medical 
practitionei-s,  and  from  the  testimony  of  mill-proprietors  or  foremen, 
many  of  whom  proliably  had  made  but  few  and  not  always  accu- 
rate observations.  He  thinks  that  indigestion,  muscular  pains,  dis- 
eases jieculiar  to  women,  and  general  debility — by  which  latter  term 
he  probably  means  neurasthenia — are  caused  by  work  on  the  ma- 
chine. I  think  that  in  the  last  conclusion  he  is  probably  right.  Ex- 
cessive use  of  the  sewing-machine,  like  any  other  form  of  overwork, 
may  cause  neurasthenia,  l>ut  in  tliis  resi^ect  it  is  not  peculiar  or 
distinct. 

The  synchronous  rather  than  the  alternating  pedals  are  recom- 
mended as  less  liable  to  cause  fatigue  and  genitid  irritatitm.  But  the 
most  important  prophylactic  means,  and  one  which  it  is  only  necee- 
sary  to  mention  here,  is  the  suVjstitution  of  steam  for  fw>t-power.  In 
most  large  factories  this  probably  has  now  been  made. 

Neitbasthenu  from  Overwork. 


In  concluding  this  division  on  the  "  Effects  of  Injurious  Exercise" 
it  seems  proper  to  discuss  liriefly  the  subject  of  neurasthenia  as 
CAUsed  by  overwork.  It  is  not  an  easy  task  tf>  descrilie  this  affection 
in  short  space,  Init,  considering  its  imiKirtance,  it  cannot  be  ignortnl 
entirely  in  this  connection,  b€H[*au8e  among  its  well-recognized  and 
ever-active  causes  is  the  strain  of  excessive  hil>or.  There  is  nothing 
eaeentially  new  about  the  subject  except  its  title.     A  tendency  pre- 
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vails,  however,  at  present  to  ioclnde  under  tbia  term  a  variety  of 
symptoms  and  states,  some  of  which  belting  pro{jerly  to  other  condi- 
tions, especially  of  the  nervous  system.  Thus  the  term  is  made  by 
some  to  iuckide  symptoms  which  actually  belong  to  hyst'eriu;  but  this 
error  is  not  so  likely  to  occur  in  reference  to  overwork  as  to  trauma. 
The  term  is  really  a  useful  one  and  undoul>tedly  has  come  into 
medical  literature  to  stay.  Henc«  the  necessity  for  securing  as  strict 
a  definition  of  it  as  possible.  Lowenfehlt,  among  recent  writers,  is 
disix>8ed  t(»  confuse  the  aft'ectiou  with  hysteria,  but  this  identity  will 
not  l>e  reco|<nized,  I  feel  sure,  by  American  writei*8,  as  the  stigmata 
of  the  great  neurosis  come  Uy  be  better  apprehended. 

Neurasthenia  is  usually  defined  as  a  condition  of  irntnhle  ireak- 
tiFJis,  Its  etymological  meaning,  viz.,  weakness  of  the  nervous  sys- 
tem, is  rather  too  restrictetl  in  scoi>e,  because  the  nervous  system  is 
not  alone  affecte<l  in  this  state.  It  is  a  condition  ai>parently  of  mal- 
nutrition, in  which  mau>  tissues  of  the  b«Hly  shai"e,  and  it  acquires 
an  identity  by  the  rather  characteristic  grouping  of  the  manifold 
symptoms  thus  induced. 

Tissot,  in  his  classical  es&ay  on  the  diseases  of  literary  and  seden- 
tary persona  (op,  rif,)^  gave  really  tlie  first  systematic  description  of 
this  condition  as  it  is  observed  in  overworked  scholars,  professional 
men,  etc.*  Many  of  his  descripticms  answer  admirably  for  the  more 
motlern  aspects  of  the  disease.  Itamamni,  before  Tissot,  had  de- 
voteil  a  chapter  (f>fh  nt,)  in  his  sketi'hy  way  to  the  same  subject. 
The  literature  of  the  r*ast  few  years  is  very  full,  one  of  the  best 
monographs  being  the  Ttiner  lecture  by  Dr.  Charles  K,  Mills.  Dana, 
in  his  recent  work  on  nervous  diseases,  claims  that  overwork  doea 
not  cause  neura-stheuia,  provided  there  is  no  great  worry ;  Imt  it 
seems  to  me  that  this  saving  clause  rather  begs  the  question.  It 
must  be  evident  to  one  who  studies  the  hygienic  surroundings  of 
nuiny  of  our  laboring  classes  that  overwork  is  often  associated  not 
only  with  worry  but  also  with  bad  ventilation,  ponr  fiMxl,  and  defec- 
tive domestic  and  personal  hygiene.  This  combination  of  caust>s  is 
potent  to  induce  neuriisthenic  states.  I  do  not  know  of  any  more 
favorable  conditions  for  its  causation  than  can  l)e  found  in  some  of 
the  ovorheatetl  and  ilbventilatrf*d  cotton  mills  descrilied  by  Arlidge, 
in  which  the  o|>erativi^  are  co<ii»€»d  up  and  oven*'orked  while  sub- 
sisting i^u  iKK>r  and  scanty  fooil  and  consuming  an  excess  of  tea.  As 
Already  seen  in  this  article^  special  eoiKlitiona  amon^  workiuen  and 

*  Tiasoi'a  oHglnnl  e«ay  wtji  b  Utlo.  bis  dedicstian  betrfnir  Uie  date  176ft. 
Tbltcanjr  was  IruialiUNi  ttf  ftsaiiibor  into  Frencli,  and  n  tnintilatjoii  oppeami  • 
few  yvAn  Ulef  in  Eagliiih.  This  Utttr  tmnsUikMi  (i  the  cop/  of  the  book  from 
which  I  quote. 
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woraen  may  cause  it.  Thus  a  neiiniatheiiic  taint,  if  I  may  so  call  it, 
is  seen  in  some  eases  of  writer's  and  telegrapher's  cramp,  and,  ac- 
cording to  Nichols'  description,  is  found  in  women  who  work  to 
excess  on  the  sewing-machine.  I  have  often  been  struck,  during  my 
researches  for  the  preparation  of  this  article  on  the  diseases  of  occu- 
pations, with  the  numer<jus  factn  that  have  come  to  my  notice  tend- 
ing to  convince  me  that  one  of  the  most  common  effects  of  overwork 
and  poor  hygiene  in  industrial  life  is  an  ill-defined  condition  of  nen- 
rasthenia.  It  is  not  posHilile  here  to  do  much  ni<jre  than  merely  t»> 
indicate  this  general  fact  and  Ui  call  the  reader's  attention  to  the 
necessity  for  recognizing  this  element  when  he  is  liri»ught  in  contact 
with  the  laboring  classes.  To  enter  into  further  details  would  make 
it  necessary  to  traverse  much  ground  which  has  already  been  passed 
over. 

I  would  call  special  attention,  however,  to  the  prevalence  of  neu- 
rasthenia among  brain-workers,  the  more  so  that  I  have  not  devoted 
any  special  chapter  in  this  i>aper  to  their  ailments.  It  is  found  par- 
ticularly, in  my  olmervation,  among  ])rofessi(Jiial  and  l)usines»  men 
who,  in  addition  to  hard  work,  have  Iwrne  the  burden  of  anxiety  and 
various  physical  excesses.  I  do  not  think  that  it  is  prevalent,  how- 
ever, among  physicians.  In  young  women  who  suf»port  themselves 
by  brain-work,  as  school  and  music  teachers,  a  mild  grade  of  neiu'as- 
tbenia  is  not  uncommon.  It  is  more  common  in  them  than  in  another 
class  who  combine  longer  hours  and  perhaps  jioor  living  with  some 
responsibility,  as  clerkw  and  shop-girts.  I  tliink  that  it  is  rather 
more  prevalent  among  young  women  than  in  young  men  who  take 
harder  and  more  responsible  positions. 

In  reference  to  professional  men  the  observation  of  Tissot  is  still 
full  of  significance :  "  The  diseases  to  which  the  learned  are  particu- 
larly exjvosed,'*  says  he,  "arise  from  two  principal  causes,  the  per- 
petual labors  of  the  mind,  and  the  constant  inaction  of  the  body." 
Perhaps  one  reason  why  physicians  are  not  subject  as  a  rule  to  these 
diseases  is  that  they  do  not  experience  the  effect  of  this  second  cause. 

The  most  characteristic  Hifmpioms  of  neurasthenia  ai-e  purely  sub- 
jective ;  they  are  the  results  of  a  mental  state  which  is  new  to  the 
[>atient  and  which  perplexes  and  harasses  him.  He  feels  obscurely 
that  a  change  has  come  over  him,  but  he  has  difficulty  in  describing 
this  change.  He  experiences  a  feeling  of  nerrousness  and  of  mental 
illdiealth.  His  duties  are  a  burden  to  him.  He  is  easily  worried 
and  fretted  and  cannot  apply  himself  with  his  old-time  facility  and 
spontaneousnesH.  This  irritable  weakness  of  the  mental  faculties 
leads  naturally  to  introspective  attempts  on  the  patient's  own  part  to 
interpret  the  change  that  he  has  experienced.      Hence  exaggerated 
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and  eiToueouB  ideai^  often  take  possession  oi  kini  a-s  to  the  canses, 
the  tendency,  and  the  gravity  of  his  affeetion.  Closely  allied  to  the 
mental  uncertainty,  or  perhaps  caused  by  it,  are  the  impulnionfl  and 
lixed  conceptions  that  sometiraea  appear.  These,  which  have  been 
classed  projierly  by  Re^s,  in  his  recent  treatise  on  insanity,  with 
neurasthenic  j)henomeua,  have  been  regarded  too  often  by  others  as 
stigmata  of  incipient  paranoia.  These  im[iulsions  and  conceptions 
are  innnmerable;  sometimes  they  have  an  hypochondriacal  tinge,  as 
when  they  merge  into  apprehensions  for  the  patient's  health,  and  thus 
induce  corresponding  depression  both  of  spirits  and  of  health;  at 
other  times  they  partake  of  the  character  of  the  so-called  intention 
psychoses,  i.^.,  they  become  genuine  imperative  conceptions  pro|»el- 
ling  the  |>atient  to  pseudo- volitional  acts  of  great  variety  and  com- 
plexity.* 

Associated  with  this  mental  state  are  other  nervous  phenomena, 
as  insomnia,  headache,  and  pains  in  and  along  the  spine.  This  irri- 
table spine  is  qtiit^  common  in  the  neurasthenia  of  the  female  sex. 
The  pain  may  centre  chiefly  in  the  cervical  spine  and  about  the 
base  of  the  skull,  or  l)etween  the  shoulders;  in  some  cases,  however, 
it  is  most  acute  in  the  lumbar  region.  Other  more  obscure  sensory 
phenomena  are  feelings  of  numbness  in  the  extremities,  and  pricking 
sensations.  Extreme  lassitude  and  weakness  occur,  but  genuine 
paralysis,  as  seen  in  hysteria,  does  not  appear.  A  slight  tremor  and 
muscular  instability  may  be  seen. 

The  special  senses,  excepting  sight,  are  not  as  a  rule  affected. 
Sight,  or  rather  the  musculature  of  the  eyes,  may  be  impaired. 
Wojikness  of  this  ai>paratu8  leads  readily  to  eye-strain  and  its  con- 
comitiiut  brow-  or  headache. 

There  is  ntit  unfrecpiently  cardiac  irritability,  marked  by  rapid 
pulse  on  slight  exertion;  and  vaso-raotor  weakness,  shown  by  flush- 
ings, cold  extremities,  hyijeridroeia,  and  urticaria-like  eruptif»ns  jis 
results  of  irritation  of  the  skin. 

To  these  rather  common  and  characteristic  symptoms  many  writ- 

luld  a  long  array  of  others,  which  in  truth  are  mei-ely  the  vari- 
ous e\idences  of  dyspepsia  and  imi>erfect  elimination.  The  mental 
symptoms,  which  I  have  descrilied,  are  to  my  mind  the  mtist  char»ic- 
teristic  phenomena  of  neurasthenia ;  they  are  the  ones  without  which 


•  I  wa  oiinv}iic«d  that  R<?g!i  fs  right  in  rcgraniiuB  many  of  Ihcsc  latentlon 
pijchotet  ii  neatstUirnic  pbroomcoA.  They  in*  often  rccoTtml  from  in  fnvomhle 
cmtfA,  and  do  not  lead  naoeMartlj,  at  lonM  wotiUl  lutvr.  to  ni.  >  nd  mental  dc- 

tcrloiatian.     They  cannol  be  dfacuiaed  to  the  text     Tliftta  rivd  to  Regit' 

work  :  **  A  Practlcnl  Maaual  OD  Mental  Molidne. "  tnuuUatod  by  U.  M.  fiamUaier, 
A.H..  U,D, 
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the  affection  does  not  exmt  All  others  follow  them  aa  sorts  of  eec- 
onthiry  phenomeDH.  The  temptation  (and  it  is  one  that  I  wish  to 
avoid)  in  to  include  too  much  in  the  description  of  this  state,  which, 
to  say  the  least,  sfarcelj  any  two  writers  as  yet  de8cnl»G  alike. 

The  treatmejd  for  neurasthenia  from  overwork  should  be,  tirst, 
by  removiug  or  modify inj^  the  cause  as  much  as  itossible.  In  the 
cases  of  many  professional  men»  as  well  as  artisans  and  those  deiwud- 
Ing  ou  their  labor  for  their  8UX)port,  this  is  a  difficult  thing  to  be 
aceoiupliHlied-  Mucli  niav  be  done,  however,  by  wise  advice;  by 
the  physician  inakinj;  himself  thoroughly  familiar  with  the  routiDe 
of  the  daily  toil,  and  then  offering  such  suggestions  as  his  judgment 
and  the  circumstances  warrant.  No  general  nile  can  be  given  for 
this.  The  advice  must  be  adapted  to  the  exigencies  of  e^ich  individ- 
ual case.  It  is  sometimes  possible  to  secure  a  limitation  to  the 
amount  of  work,  and  to  aiTange  for  an  imj>rove!nent  in  methodi)  of 
labor,  and  in  the  matter  of  sufficient  rest  and  of  relief  from  the  more 
harassing  details.  Witliout  some  such  change  treatment  with  drag]S 
will  often  be  of  Httle  avail. 

In  the  seciind  place,  treatment  with  proper  diet  and  drugs  is  of 
great  importance. 

The  digestitjn  of  these  patients  Ijeing  often  at  fault,  it  is  essential 
to  select  a  good  and  approjiriate  dietary.  With  a  weakened  diges- 
tii)n,  I  think  that  it  is  not  always  well  to  recommend  highly  nitro- 
genous food,  meaning  by  that  a  diet  rich  in  meats.  This  can  be 
avoiiled  by  giving  milk  and  eggs,  and  c.ustardfl  made  from  these,  which 
are  more  digestible  tlian  meat.  Strong  beef  broth,  or  even  tender 
raw  or  underdone  beef  and  mutton,  may  be  given,  of  course  accord- 
ing to  the  case.  Vegetable  frtod  ought  to  be  given  in  a  fair  pr<»ix>r- 
tion.  It  is  rather  more  important,  in  fact,  to  secure  a  proper  qual- 
ity, quantity,  and  preparation  of  food  than  to  limit  the  selection  of 
it  too  rigidly  to  cert/iin  articles.  Most  peoplt?  have  idifjsyncrasiee 
about,  or  at  least  jireferences  for,  their  foml,  and  in  many  cases  it  is 
wise  to  consult  these.  If  proper  meal-hours  are  secured,  and  the 
food  is  properly  prepared  and  then  properly  masticated,  the  physi- 
cian and  patient  are  usually  on  the  right  course  with  reference  to 
diet. 

Hydrotherapy  is  a  most  valuable  means  for  treatment.  A  cold 
sponge  bath,  or  in  some  cases  an  alternating  hot  and  cold  bath,  is  a 
powerful  alterative  and  tonic.  Bptmging  the  spine  is  a  source  of 
gieat  comfort  and  relief  to  patients  with  spinal  neurasthenia.  Sea- 
bathing does  well  for  some  few  of  these  patients,  provided  they  react 
well  from  it. 

Li  my  exi>erience  the  most  valuable  drugs  are  strychnine,  quinine, 
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iron,  phosphonis,  the  mineral  acids,  especially  the  hydrochloric,  tlie 
bitter  tonics,  arsenic,  and  cod-liver  oil. 

The  hypnotic  and  sedative  medicines  are  of  doubtful  utility  in  most 
of  these  cases,  and  ai*e  pnme  ti»  do  miHchirf  if  tlioy  are  not  used  with 
the  greatest  care  and  moderation,  and  only  under  the  direct  8ni)eni- 
sion  of  the  physician.  Pheuacetin,  antipyrin,  and  salopheu  may 
serve  a  purpose  very  rjirely  to  relieve  pain  and  nervous  irrit:ibility, 
but  they  are  to  be  given  with  due  prec4iution  that  the  patient  does 
not  become  familiar  with  them  and  dei>endent  upon  them.  The  same 
may  l>e  said  of  the  bromides,  I  think  that  chkiral,  the  opiates,  and 
cocaine  should  have  no  place  in  the  treatment  of  neurasthenia. 

Electricity  is  sometimes  of  great  benefit,  esj»ecially  in  cases  of 
the  neurasthenic  spine.  Women  especially  are  subject  to  this  weak- 
ness, and  they  often  derive  much  good  from  the  galvanic  current. 
This  is  to  be  applied  directly  to  the  spine,  or  rather  along  each  side 
of  it.  by  stroking  with  the  wetsi»onges.  The  direction  of  the  current 
is  of  no  significance.  Faradism  is  not  so  g<Mxb  but  still  it  may  b© 
tried  in  some  cases,  its  use  being  alteruated  with  galvanism. 

Change  of  scene,  out-door  life,  gentle  exen-ise,  ami  the  like,  are 
beneficial,  but  in  the  cases  of  the  classes  of  whom  I  am  now  si  leak- 
ing these  advantages  cannot  always  be  secured  so  thon^ughly  as 
cuultl  be  wishe<l. 

S|>ecial  conditions  require  to  l^  treated.  A  lithiemic  state  is 
sometimes  present  in  these  patients  and  slionid  V>e  met  with  Uthia 
water,  nitro-muriatic  acid*  colchicum,  and  saline  aperients. 

Eye-strain  should  be  searched  for  and,  when  found,  should  be 
relieved. 

Finally,  too  much  cannot  be  said  for  moral  encouragement,  snp- 
jxDrt,  and  conti-ob  The  physician  does  not  do  his  duty  to  these 
pntients  nuless  he  gains  their  confidence,  and  impresses  upon  their 
minds  with  wise  suggestions  the  belief  that  they  are  curable  and  that 
he  can  cure  them. 


Effects  of  Conotiiaxnid  AnrrrnKs,  Eir. 

Closely  allieti  to  the  subject  of  over-use  of  various  parta  is  this  of 
constrained  attitudes.  It  may  be  said,  indee<l,  that  there  is  probably 
not  a  mechanical  trade  that  does  not  leave  some  miirk,  scar,  or  cjd- 
losity  upon  those  following  it.  These  are  so  numerous,  and  many 
of  them  so  trifling,  that  it  is  neither  possible  nor  desirable  to  enu- 
merate, much  less  des«'ril»e,  them  here.  Merely  as  instance's  I  may 
rt^f**r  to  the  sore  fingers  of  girls  wbo  jiUit  straw,  the  hypertropbied 
skin  on  tlie  left  hand  of  calico-pnnt4}rs,  and  the  calloaiti«8  Q&dor  thd 
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tuberoBities  of  the  iBchii  in  these  same  workmen.  Tracy  (op.  ctt,) 
presents  many  of  these  afTections  in  a  table,  in  most  of  wliich  I  am 
not  able  to  see  miK'h  that  is  ilistinotive.  These  callosities  naturally 
are  found  mostly  on  the  fiu^ers  and  hands ;  but  it  is  a  refinement  to 
attempt  to  point  out  distinctive  kinds  of  them  in  most  cases.  It  is 
sufficieut  for  our  purpose  here  merely  to  allude  to  the  fact  that  many 
of  the  trades  have  been  analyzed  and  dissected,  as  it  were,  by  enthu- 
siastic hygieuists,  and  tliat  in  some  CAses  the  disco^'eriee  made  by 
these  acientints  have  been  little  more  than  callcsities  on  the  hands 
and  varicose  veins  in  the  legs,  Bf>rchard  ("  Maladies  des  Menuisiera 
et  des  Ebenistes/*  Paris,  18*59),  some  yeaiiji  ago,  took  up  the  case  of 
the  carpenters  and  cabinet-makers,  basing  liia  paf^er  on  facts  coUected 
by  Koblank,  of  Berlin;  and  was  able  to  hhow  little  more  that  was 
distinctive  in  them  than  whitlows  and  varicosities.  These  latter  were 
originally  poiuk'd  out  by  Ramazzini  in  his  chapter  on  the  diseases  of 
those  who  stand  much  at  their  work. 

It  IS  said  that  dentists  sometimes  suffer  with  an  affection  of  the 
leg  characterized  by  strain  of  the  muscles  and  impeded  circulation 
(C<ilc8).  The  affection  seems  to  have  some  rpmf)te  afhuitieH  with  the 
fatigut^  neuioses. 

Ramazzini,  two  hundred  years  ago,  pointed  out  that  the  eyes  may 
Buffer  iroin  overuse.  This  wubject  luis  already  l«^en  referred  to  under 
the  head  of  **  Miner's  Nystigmus.**  In  many  other  circumstances, 
however,  the  eyes  suffer  frum  prolonged  use  in  constrained  |K>8i- 
tions.     Jewellers  and  engravem  e8i>ecially  feel  fchese  effects* 

Among  deformities  incident  to  constrained  attitudes  or  exercise 
may  be  mentioned  lateral  curvature  of  the  spine,  tlat'f<iot,  elevation 
of  one  shoulder  above  the  level  of  the  otlier,  and  bow-legs.  Lateral 
curvature  and  flat-foot  are  more  likely  to  be  induced  in  young  per- 
flouH,  the  former  by  occupations  which  cause  excessive  over-action  of 
the  linibn  of  one  side,  CHpecially  in  l)earing  lieavy  weights;  the  latter 
in  i>oHitionH  which  re(|uire  long  stiindiug.  Elevation  of  one  shoulder, 
usually  the  right,  is  caused  by  heavy  lifting  and  throwing.  Bow- 
legs are  seen  not  infrequently  in  jockeys  and  others  whose  calling 
obliges  them  to  ride  horses  frequently  and  fcir  long  periods.  A  rather 
rare  deformity  in  those  who  are  obliged  to  carry  heavy  weights  is 
spoodyhdisthesis,  or  excessive  forward  curvature  of  the  spinal  col- 
umn in  the  lumbar  region  (Bradford  and  Lovett).  Lateral  curvature, 
according  to  Bradford  and  Lovett  ("  A  Tieatise  on  Orthopteilio  Sar- 
gery/*  New  York,  18l>ft)  is  not  very  common  in  workmen  and  women, 
for  the  reason  that  laborious  occupations  are  not  in  general  engaged 
in  until  an  age  at  which  the  spine  is  equal  to  the  task  imposed  upon 
it.     It  is  seen  in  occupations  requiring  stooping.     Clerks  and  black- 
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sraitha  present  KligLt  forma  of  it  in  which  ooe  shoulder  is  higher  than 
the  other.  It  is  also  Bec^n  in  adolesceuis  whose  occupations  require 
tbem  to  carry  baeketn  or  trayn,  tlms  twisting  the  spine.  In  short, 
these  author  conclude,  occupations  which  require  constant  one-sided 
attitudes,  as  in  the  elprk,  Macksinith,  artist,  etc,»  may  in  certain  in- 
dividualn  develoi)  a  lateral  deviation  of  the  spinal  column  as  the  natu- 
ral result  of  this  sustained  position* 

Dnpuytren*s  contractiuu  of  the  tiugere  is  attrilmtetl  in  some  cases 
to  occupation.  According  to  Paget  the  affection  is  common  in  lock- 
smiths and  wire-workers.  Constantly  repeated  slight  blows  to  the 
palm  of  the  hand,  as 
in  these  and  other 
similar  trades,  are 
supposed  to  lead  to  it. 
Straining  at  work 
leads  to  affections  of 
the  internal  organs. 
Hernia  is  one  of  the 
most  common  of 
these.  It  is  estimated 
tluit  one-f«  >urth  of  the 
human  race  are  rup- 
tured ;  it  is  of  courso 
impossible  to  say  hmv 
many  of  these  r- 
are  due  to  occui>atiuu, 
but  a  certain  pro[>or- 
tion  of  them  probal  »ly 
are.  Ramazzini  s.'iid 
that  rupture  occ HI'S  in 
public  singers  from 
the  strain  of  using 
_  the  voice.     The  heart 

^H      and  lungs  suffer  from 

^H  Htraiu,  and  emjihysema  and  irritable  he^rt  are  thus  caused.  The 
^1  former  is  said  to  occur  in  prfife^ssional  players  on  wind  instmmenU*; 
f  the  lattt^r  in  soUliers  and  sailors  and  those  who  lalxjr  exceasively. 

^H  The  Cornish  mtnei-s  suffer  from  the  lalKiriouB  effort  of  climbing  tho 
^H       hidiicrs  in  emerging  from  the  dee])  mines. 

^H  In  modem  manufacturing  prooeeaee  the  machine  in  taking  th« 

^^  phice  of  the  hand  so  rapidly  in  many  instances  tliat  the  injuries  and 
I  deformities  caused  by  overuse  and  by  constrained  attittuh^s  are  1)eing 

I  subject  to  radical  change.     Hany  of  the  old-fashioned  proceaaeB 


; 


I 
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which  caused  their  own  peculiar  stigmata  have  disap})eared  or  are 
di8ai>pearing.     While  therefore  many  of  the  old  signs  no  longer  exist 
or  are  no  loEger  sure  indices  of  oecnputions,  on  the  other  hand  new 
signs  are  appearing.     Tlie  new  maehiiieTv  itself  not  infrequently  has 
its  own  way  of  Betting  its  mark  on  men.     This  is  a  somewhat  impor-j 
tant  fact  to  he  hnrne  in  mind.     It  is  i>08sihle  indeed  tJiat  powerful 
and  complicated  innchiuery  may  sometimes  demand  sen'ices  of  men 
which  may,  even  short  of  accident,  tend  to  mark  them  conspicuously 
tind  even  to  deform  them.     Tn  illnsti-ation  of  this  fat^t  I  append  here 
the  jiicture  nf  a  man   (Fig.  9)  who  has  quite  a  well-marked  deform- 
ity and  depression  of  tlie  sternum,  which  he  attributes,  apparently 
correctly,  to  the  action  of  a  machine  with  which  he  worked.     The 
man  is  by  trade  a  shoemaker;    in  recent  yeai^  he  hiis  been  working] 
with  some  patented  machine  for  making  shoes.     This  machine  re-i 
tpiires  that  at  a  certain  stage  the  shoe  be  br<»ught  with  some  forcaj 
against  the  sternum.      The  fre<iuent  reiK'tition  of  this  act  has 
suited,  in  a  man  not  very  robust,  in  a  deformity  of  the  breaat-bouej 
consisting  of  a  depression  with  a  rather  iieeidiar  prominence  of  the 
shindders  and  clavicles. 

Among  the  rather  more  conspicuous  deformities  due  to  attitude 
assunjed  in  occupation  may  be  mentioned  the  houseuiaid's  knee,  whicli 
is  duo  to  enlargement  of  the  bursa  of  the  ligament  i>f  the  patolla 
from  much  kneeling.  A  similar  condition,  it  is  said,  is  met  with  in 
roofers,  who  stoop  and  kneel  much  at  their  work.  An  exceedingly 
wearing  trade,  which  may  give  a  similar  result,  is  that  of  fl<X)r-phin- 
ing,  wliich  in  most  f»f  our  large  cities  is  a  specialty,  distinct  from  th( 
trade  rtf  a  cari>enter. 

Locomotive  engineers  and  firemen  are  exposed  to  a  peculiar  straii 
both  of  muscles  and  nerves  which  sooner  or  later  is  said  to  show  i1 
eiiects  in  many  of  them.     This  is  so  especially  in  the  case  of  th< 
engineers  or  drivers.     The  locomotive  driver  sits  for  long  horn's  to 
gethor  in  a  oramiied  i»osition  in  a  small  8i)ace,  enduring  tiie  incessanl^ 
jar  of  the  Itx^omotive  and  being  under  the  necessity  of  coustiuitly  ex« 
ercising  alertness  of  mind  and  especially  of  the  senses  of  sight  &m 
hearing.     In  addition  lie  is  much  exiM-»8ed  t«i  the  inclemencies  and 
<!hanges  of  the  weather.     There  is  a  popular  notion,  among  the  mei 
themselves  I  believe,  that  the  calling  has  a  t4?nclency  to  make  thei 
fat.     Some  scientific   observers  have   shared    this  opinion,     Theso^ 
engineei's,  according  to  Tnicy,  suffer  in  years  with  a  diminution  ii 
the  faculties  of  sight  and  hearing,  and  with  dull  pains  in  the  lowei 
limits  and  a  feeble  and  imiiaircil  gait.     Layet  says  that  both  engi- 
neers and  firemen  are  subject  to  varicocele. 
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Aconite. 

,  order  Kaimncalace«B,  is  a  genus  eontaiuing  Dumerous 
Rp^ios,  Dearly  id!  of  wLicli  are  active  [>oi80us;  a  few  are  devoid  of 
viraleiit  properties.  It  is  indigenous  to  the  moiintiiins  of  central 
Asia,  but  the  different  species  are  very  widely  distributed  thi-ongh- 
out  the  mountainoUH  districts  of  Europe  and  America.  Some  si  »eA?ie8 
are  cultivated  as  ornamental  plants  and  are  frecjuently 
met  with  in  gardens.  The  Asiatic  species,  Avomtum 
ftroXy  Wallitc'h,  is  considered  the  most  poisonous  of 
all.  Its  deadly  proi>ertie8  are  well  known  to  the  na- 
tives who  make  use  of  the  juice  for  the  prex>aration  of 
poisonous  arrows, 

Jnjnitfnn  tuipelhis,  L.,  which  is  recognized  as  the 
official  source  of  the  drug  by  the  various  pharmacopce- 
ias,  is  the  common  species  Rowing  throughout  Europe, 
particularly  in  the  central  mountainous  districts.  It 
doee  not  occur  in  this  country  nor  in  Great  Britain  except  under 
cultivation.  The  stem  is  simple,  from  one  to  three  feet  in  height, 
bearing  numerous  alternate  leaves,  and  terminating  in  a  long,  close 
terminal  raceme.  The  flowers  are  blue  or  pur- 
plish in  color  and  helmet-shaped.  The  seed 
vessel  is  formed  of  three  or  five  earfuls,  some- 
what diverging,  containing  numerous  angular, 
wrinkled  seeds.  The  leaves  are  palmalely  di- 
vided into  three  or  five  wedge-shajied  parts  and 
theee  again  deeply  incised.  The  lower  leaves 
are  more  numerous  and  more  com{Kinnd  thjiu 
the  smaller  upi>er  leaves.  The  root  is  a  simple 
ta{)ering  tuber  giving  ofif  its  rootlets  profusely. 
In  length  about  four  inches  and  one  inch  thick 
at  its  upper  portion*  it  S4)mewhat  reseiDbliNi  the  pantuip  and  horse- 
radish for  which  it  has  been  mtatakea.    Each  root  is  an  annual,  but 
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Bpringing  from  its  side  is  a  stolon  tenninatiiig  in  a  tuber  which  de^ 
Telops  as  the  old  root  dies  aod  bears  the  stem  of  the  succeeding  year. 
The  leaves  and  root  are  the  parts  employed,  the  latter  being  consid- 
ered about  six  times  stronger  than  the  leaves.  It  is  directed  to  be 
gathered  in  the  spring  of  the  year  before  the  leaves  appear,  at  which 


Fm.  13.— Aeonltum  Napellus  Plant.  ahowiD^ 
allerDAte  le&vea  wilii  t«rmiii&l  raceme. 


Fio.  13.— Aconlt*  Root. 


period  it  is  strongest ;  its  activity  continues  until  the  close  of  inflor- 
escence, when  it  becomes  much  weaker  and  gradually  inert.  The 
leaves  are  moat  active  just  at  the  beginning  of  inflorescence. 

On  this  continent  there  are  but  two  species,  A,  tutciNahnu,  L.,  and 
A,  Fwched,  Keich.  Both  of  these  have  been  very  carefully  studied^ 
physiologically  and  botanically,  by  Professor  Lloyd  ("Drugs  and 
Medicines  of  Nortli  America,"  1885).  The  first  occiirs  in  the  Alle- 
gheny Mountaius  from  Pennsylvania  southward.  It  was  found  to 
be  almost  inert  and  devoid  of  any  poisonous  action.  The  other  spe- 
cies is  of  greater  importance,  as  it  contains  a  large  i>ercentage  of 
aconitine  and  has  all  the  properties  of  A.  nafteUm.  It  grows  in  abun- 
dance on  the  Rocky  Mountains  and  Pacific  slope^  throughout  the 
United  States  and  Canada^  extending  northward  into  Alaska.  This 
species  differs  in  appearance  from  Ar  napdlns.  The  stem  grows  four, 
aisj  and  sometimes  ten  feet  high  ;  the  foliage  is  not  so  dense  and  the 
terminal  raceme  is  loose,  each  dower  having  a  stalk  one  or  two  inches 
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ia  lenRtb;  the  flowers  are  bine  but  vary  to  white;  the  leaves  are  or- 
bicuhir  in  8hai>e  and  not  8o  deeply  dissected.  This  species  varies 
much,  approaching  the  A.  uapeMus  in  some  forms,  and  in  others, 
the  sjjecie^  of  northern  Asia. 

The  pnii^jortiea  of  fu*onite  depend  npon  the  alkaloid  namittne 
which  exists  in  the  plant  in  combination  with  aconitic  acid,  but  our 
knowledge  of  the  chemistry  of  the  plant  is  still  unsatisfactory. 
NapcUine,  homo-napeUin/-^  aixjuiiiey  and  other  alkaloids  have  also  been 
separated  and  described,  but  the  distinctiTe  properties  of  each  are 
unknown ;  some  undoubtedly  are  the  result  of  the  analytical  process 
{Journal  of  the  Chemufti  Sf*ritttf,  1877,  78»  91,  92),  PHfUihwointiue 
obtained  from  A,  ftrox  is  similar  but  more  powerful  than  aconitine. 
In  the  British  Pharmacopteia  aconitine  is  descrilied  as  **a  white 
usnally  amorphous  solid,  soluble  in  150  cold  and  oO  of  boiling  water, 
much  more  readily  in  alcohol,  ether,  and  chloroform,  alkaline  in  re- 
action, caiuses  a  tingling  sensation  followed  by  numbness  when  rubbed 
on  the  skin/'  In  the  United  States  Pharmacopccia  it  is  not  recog- 
nized. 

Aconitine  is  of  very  variable  strength,  some  samples  proving  almost 
inert.  In  api>earanc6  thefe  is  also  a  great  difference.  S^juibb  {Ephe- 
ma-M,  November,  1882)  examined  and  descrilK^d  a  number  of  samples 
aB  prepared  by  different  makers;  Petit* s^  hard,  white  crystals;  J/or- 
jrf/*V,  a  dirty-white  powder;  Notiot^s^  a  white  powder;  J/rrrA*'«,  a 
yellowish  powder;  Jiopkinf*^  a  concrete  gummy  mass  of  a  greenish- 
brown  color;  Friedlanders^  a  concrete  grayish-white  mass;  Dnqm^- 
neVs,  a  white  crystalline  form.  The  last-nanled,  which  is  cc»n8idered 
to  l)e  a  nitrate  of  aconitine,  is  one  of  the  most  active  and  jiennanent 
forms.  The  aconitine  of  the  British  Pharmacopoeia  is  supiMised  to 
contain  a  certain  amount  of  pseudaconitine  which  mlds  to  its  activity. 

The  preparations  of  aconite  are  not  numerous,  but  tliey  are  of 
importance  in  their  relation  to  toiictilogy  on  account  of  the  difFer- 
enoe  in  the  strengths  of  the  ofBcial  x)re|»amtions  in  different  coon* 
tries.  The  tincture,  so  universally  enii>loyed,  shows  a  great  diver- 
sity. That  of  the  Unitetl  States  Pharmacopopia  contains  thirty *thre© 
I>er  cent  of  the  drug,  of  the  British  Pharmacopcria  sixteen  per  cent, 
of  tlio  French  twenty  j^er  cent,  and  i>f  the  Oerman  t4*u  por  cent  There 
18  also  *  Fleming's''  tincture,  which  is  still  to  be  found  in  the  shops, 
with  a  strength  ii<inal  to  twice  that  of  the  United  States  Pharmaco- 
poeia. It  is  also  important  to  remember  tliat  the  tincture  of  the  old 
phannacopceia  was  made  from  the  leavee ;  the  present  jiharmacopceia 
directs  die  root  to  lie  used  and  makes  the  tincture  one-fourth 
stronger.  There  is  also  a  decided  difference  in  the  extracts.  The 
United  States  Pharmacopcma  orden  a  solid  extract,  the  dose  of  whiob 
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is  Jf  to  i  ^rain,  that  of  the  British  Pharmacopoeia  is  a  green  extract, 
from  the  fresh  leaves,  the  dose  of  wliich  is  i  to  1  grain.  The  lini- 
ment of  the  British  Pharmacopoeia  is  very  powerful,  being  prepared 
from  1  part  of  the  root  to  1^  of  spirit;  a  two-per-oent.  ointment  of 
the  alkaluid  is  also  official. 

A  simple  te«t,  proposed  by  Dr.  Squibb,  for  the  estimation  of  the 
relative  strength  of  any  preparation*  is  to  compare  the  effects  of 
solutions  of  the  drug  upon  the  tongue  and  mouth.  One  fluidi'achru 
is  t<i  be  placed  in  the  mouth  for  one  minute  and  the  rapidity  of  onset 
and  duration  of  the  tingling  compared  with  the  effects  pr(xluced  by 
a  standard  solution.  In  this  way  he  estimated  that  1  grain  of  pow- 
dered aconite  root  is  e^jual  to  1  grain  of  commercial  acouitine*,  J 
grain  of  Merck's  aconitine,  ^  grain  of  Merck's  iiseudacouitine,  jli 
grain  of  Dufjuesnera  aconitine,  1  minim  of  the  liuid  extract,  2.<i6 
minims  of  the  tincture,  ITuited  States  Pharmacopoeia,  8.43  minims  of 
the  tincture,  British  Pharmiiccjpa^ia,  and  9  grains  of  aconite  leaf. 

Aconite  is  a  powei'ful  sensory  and  motor  depressant,  causing 
death  by  paralysis  of  the  heart  and  circulation.  Its  earliest  effects 
are  manifested  upon  the  peripheral  terminations  of  the  sensory  nen*es 
and  then  upon  the  spinal  centres,  affecting  the  mot<jr  nenea  from 
within  outward.  The  centres  of  the  medulla  are  equally  depressed, 
l>roduciug  a  Iciweriug  of  the  blood  ]jressure  and  lui  enfeeblement  of 
the  heart,  which  is  increased  by  the  action  of  the  jxuson  upon  the  in- 
trinsic ganglia.  The  respirattiry  centre  is  also  affected  and  respira- 
tion becomes  weakened.  The  brain  is  nut  influenced  and  conscious- 
ness remains  clear  until  near  the  end*  Although  the  mot<ir  nerves 
may  be  greatly  depressed  the  muscular  tissue  remains  unaffected  and 
rebiins  it«  irritability  until  the  toxic  actifm  is  far  advanced.  ^Mien 
death  tiikes  jJace  the  heart  remains  in  diastole^  Previous  to  death 
the  effeut  of  the  poison  upon  the  circulation  and  respiration  retards 
the  proi>er  oxygenation  of  the  blood  and  a  condition  of  cyanosis  may- 
be added  to  that  caused  by  the  poison. 

The  iiffmptoms  of  poisoning  commence  as  a  sense  of  numbness 
and  tingling  of  the  tongue  and  fauces  which  is  very  characteristic  of 
aconite.  This  may  extend  to  the  lips  and  face,  and  to  the  ce>;opbagtis 
and  stomach.  Pain,  constirictiou  of  the  throat,  difficulty  in  swallow- 
ing, nausea,  and  vomiting  may  follow.  The  numbness  and  tingling 
extend  to  the  extremities  and  surface  of  the  body,  and  muscular 
weakness  with  inal)ility  to  move  or  walk  may  be  verv'  decided.  This 
weakness  also  involves  the  muscles  of  the  bod3'  and  chest.  The 
pulse,  which  at  first  was  slow  iind  full,  Ijecomes  rapid,  feeble,  ir- 
regular, and  intermittent.  The  surface  becomes  pallid  and  moist,j 
Sespiration  becomes  weaker  and  more  shallow,  and  the  bodily 
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pemture  falls.  As  the  respiratory  and  circulatory  organs  fail,  there 
is  ail  increase  of  eAr*x)iiic  acid  in  the  blood,  which  causes  a  lividity  of 
the  lipH,  swelling  of  the  extremities,  cold  i^erspiration,  labored  breath- 
ing, and  disturbances  of  the  cerebrum,  ending  in  compulsions  and 
coma. 

The  poison  is  rapidly  ab8orl>ed  from  the  stomach  and  from  the 
surface  of  the  boily,  many  iystances  of  i>oiHoning  having  arisen  from 
external  applications  of  the  alkaloid.  Excretion  is  slow  in  compari- 
son with  absorption  and  this  allows  of  an  accumulation  of  the  poison 
in  the  system,  as  about  six  or  eight  hours  elapse  before  its  excre- 
tion is  completed. 

lu  whatever  form  aconite  is  taken  its  toxic  action  is  rapidly 
manifested.  Within  five  minutes  the  8yst4^m  may  1m^^  under  its  influ- 
ence, and  within  as  many  houi-s,  if  a  sufficient  ijuantity  has  been 
tjikeu,  the  patient  will  have  succumbe<l,  AVhen  the  roots  or  leaves 
have  been  the  cause  of  poisoning,  the  onset  of  the  symptoms  and  the 
course  may  be  slower,  death  not  biking  place  for  several  hours;  but 
when  the  conditions  for  absorption  of  the  poison  are  favorable,  tlie 
reports  of  eases  show  that  death  generally  follcjws  in  from  two  to  five 
hours.  When  the  amount  is  excessive  death  may  follow  much  more 
rapidly.  Haines  ("Hamilton's  System  of  Legal  Metlicine")  states 
that  it  has  fxvurred  in  eight  minutes.  When  the  system  ^-ithstamls 
the  effects  of  the  poison  fr<»ni  five  to  six  hours,  eA^ery  hope  of  re<*ov- 
ery  may  be  entertained.  The  canliac  and  muscular  weakness  may 
persist  for  several  days,  also  the  gastric  disturl)ance. 

There  is  much  tinc«rtainty  as  U^  the  smallest  quantity  that  is 
likely  to  ciiuse  death,  or  the  maximum  di»8e  tliat  may  l>e  recovered 
from,  owing  to  the  varying  strength  of  the  drug  and  Oh  prejmrations, 
and  to  the  alkaloid  itself.  Blyth  has  v**ry  ctmcisely  pres<»nted  and 
compared  the  investigations  of  Plugge  {Archivvj^  lU  Phannane^  Jan. 
7th,  1802;  Transactions  of  the  International  Medical  Omgress, 
1881),  and  Harley  (*St.  Thomas'  Hospitjd  ileports,"  1874),  and 
considers  that  of  the  aconitine  of  the  British  PhannacopoMa  and 
the  French  Codex  ^  grain  (2  milligrammes)  is  the  least  fatal  dc^so 
for  an  adult.  This  is  based  upon  the  amount  r»x|uired  to  cause 
death  in  animals  and  equals  .28  milligramme  \yer  kilogramme  of 
Ixxly  weight.  With  these  figures  as  a  guide  he  points  out  that  the 
fatal  quantity  is  present  in  30  minims  of  the  British  Phannacopo'ial 
tincture,  which  contains  alx^ut  one  jwr  cent,  of  the  alkaloid.  Apply- 
ing this  to  the  United  States  PharmacoiKi^ial  tincture,  which  is  dou- 
ble the  strength  of  the  other,  l^t  minims  would  represent  the  same 
amount  Although  this  is  much  Itelow  what  is  usually  considered  a 
dangerous  dose,  it  becomes  a  serviceable  guide  in  considering  this 
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importani  pmiii.    Tummg  to  dudcal  endeooe,  H  ia  loitiMi  ihat  rery 
tDoch  luger  doses  hsTe  been  tskm  in  fatal  eaBcs,  and  manj  u.* 
are  on  reconi  where  qwsntitiwi,  greatlj  ia  exoees  of  what  has 
death  in  otiiera,  have  beoB  taken  withoot  a  fatal  termiiiatioii. 
The  ropovtB  of  soeh  cases,  however,  are  ferj  roeagze  and  iiiooiap]ele» 
and  when  Tomitipg  has  ocenrred  it  id  difficult  to  estimate  the  quantitj 
that  has  been  abaoihed.     Of  the  alkaloid,  2i  grains  were  talLSii  and 
the  patient  recorered  completely  in  twenty-four  hours  {Ltutcrf^  1848, 
L,  14).     An  adnh  was  given  i  grain  of  aeonitine  nitrate  in  divided 
doses,  extending  over  a  period  of  forty-eight  honrs;  alftmiiTig  symp- 
toms arose  bat  the  patient  recovered.     The  physician  who  had  pre- 
fkrribed  took  what  was  equal  to  ^  grain  and  died  in  Are  hours 
(Blyth).     Wlien  the  crude  drag  or  its  preparations  have  been  taketii^ 
mnch  larger  quantities,  proportionately,  are  required  to  cause  poi- 
soning, as  the  al>8orpt30D  is  slower  and  emesis  more  frequent.     Ko* 
merooB  deaths  have  followe^l  the  nse  of  the  leaves  and  rool»  but  the 
quantities  have  been  indefinite.     A  child,  aged  two  yeans,  ate  of  the 
leaves  and  died  in  twenty  hours  {Lancet,  1856,  I.,  715).     A  chUd, 
aged  fourteen  years,  ate  of  the  leaves  and  died  in  seven  hours  (Jied- 
ico-Chirurfjical  Revitw,  1844,  256).     An  adult  drank  a  decoction  of 
leaves  and  stalks  and  died  in  one  hour  \Mc*Urtil  Times,  October  18th, 
1845).     Blytb  st^itoa  that  60  grains  of  the  root  have  proved  fatal  and 
estimates  that  ten  grains  would  be  dangerous. 

Of  the  preparations  twenty-five  drops  of  the  tincture  bave  caused 
death,  also  four  grains  of  the  extract  (Haines) ;  two  drachms  of  the 
liniment  (BritUh  Medical  Journal^  1886,  II,,  680) ;  nine  minims  of 
liniment  (Bntinh  Mediml  Jtvtnml,  1891,  IT.,  994).  On  the  other 
hand  recoveries  have  foUoweil  the  ingestion  of  one  drachm  of  the 
tincture  (Edhihnrgh  Medical  Journal^  August,  1870);  three  drachms 
of  Fleming's  tincture  {Lancet,  July,  1866) ;  and  twenty-five  drops  of 
fluid  i^xtract  {British  Mt'diad  Jonrnaty  July,  1870). 

An  adult  woman,  after  her  tea,  took  about  two  drachms  of  the 
tincture.  In  about  twenty  minutes  she  was  found  conscious  but 
in  a  state  of  prostration,  pulse  scarcely  perceptible,  skin  col<l  and 
clammy,  eyes  staling.  About  five  hours  later  she  made  an  effort  to 
sit  up  in  bed  imd  n^fuwed  medicine;  almost  immediately  tbe  pulse 
ceased  and  wbe  fell  bfiek  dead.  Post-raort^ra  fourteen  hours  later. 
Surface  of  Ixwly  pale  and  bloodlGss,  with  slight  discoloration  about 
the  neck  and  le^'w;  tlie  pupils  were  dilated.  On  opening  tbe  skull 
the  vessels  of  the  brain  were  not  enlarged  nor  was  the  dura  mater 
crmReHted,  the  quantity  of  blood  in  tbe  sinuses  was  lessened,  and 
there  was  very  little  fluid  in  tbe  ventricles.  Heart  healthy^  both 
ventricles  filleil  with  dark  fluid  blood ;  lungs  not  congested,  healthy ; 
abdomimil  organs   healthy.     Mucous   membrane  of  larynx  redder 


ACONITE. 


505 


tliim  natural ;  tfisophagua  pale ;  mucous  membrane  of  stomach  paler 
thao  niitunil,  except  along  the  j^reater  curvature,  where  some 
jiati^hes  of  cougestion  were  found,  not,  however,  definitely  of  an  in- 
flammatory chariK'ter.  The  tluid  on  the  Uning  membrane  of  the 
stomach,  when  brought  in  contact  with  the  tongue,  produced  the 
peculiar  tingling  of  aconite  {Lancet^  1855,  L,  467). 

Child,  aged  2  years,  ate  green  leaves  early  in  the  afternoon. 
Wan  noticeii  to  be  uneasy  and  restless,  and  some  hot  tea  was  given ; 
very  soon  it  l>ecame  suddenly  ill,  had  ^lain  in  the  Ktoniach  and 
throat,  mucous  secretion  in  the  mouth,  vomited  its  dinner  and  a 
quantity  of  leaves.  Pain  and  tenderneHS  in  the  aUlomen  l>ecame 
very  severe.  Five  or  six  hours  later  the  child  became  collapsed 
and  died  about  eighteen  hours  after  taking  the  poison.  Post- 
mortem sixty  hours  after  death  showed  stomach  highly  inflamed 
throughout;  no  food  or  traces  of  tlie  leaves  were  present;  in  the  in- 
testines there  were  *"  patches  of  intense  inflammation  approaching 
gangrene.'*  Bladder  full  of  urine;  heart  full  uf  tluid;  blood-Tessels 
in  the  same  condition  {Lnnc€(\  18ofi,  I.,  715). 

A  man,  57  yeai*8  old,  ate  aconite  root  at  dinner  in  mistake  for  lioree- 
radish.  In  al)out  tlireeKiuarters  of  an  hour  he  had  severe  burning 
and  numbness  of  lijis,  mouth,  and  throat,  which  extended  to  the 
st*miach,  vomiting  ensued  and  continued;  the  extremities  were  cold, 
heikil  bathed  in  i>erspi ration,  with  eyes  glaring;  there  was  marked 
trembling;  consciousness  was  presened  throughout;  shortly  before 
hi  I  ileath  he  walked  to  the  water-closet,  and  on  his  return  went  to 
bed  and  die<l  in  a  few  minutes,  four  hours  after  enting  the  n*ot 

His  wife  also  ate  some  and  had  tingling  of  the  mouth,  Hps, 
throat,  and  stomach,  ^^^ith  violejit  vomiting ;  the  hands,  arms,  and  legs 
were  benuml>ed,  and  she  was  unable  to  stjind ;  articulated  indistinctly ; 
there  was  constriction  of  the  throat:  sensibility  grejitly  inipairi'd; 
face  and  throat  almost  insensible  to  the  touch;  IkhIv  and  extremities 
cold.  In  ^\e  or  six  hours  she  began  to  recover  (Pareira,  Bently  and 
Redwood,  1,(K)1). 

A  man,  aged  38  years,  drank  an  infusion  of  aconite  and  burdock 
roots,  estimated  equal  to  one  grain  of  aconitine.  Was  foun<l  in  a 
state  "akin  to  catalepsy'*;  the  l>ody  and  extremities  were  cold,  and 
rigid,  and  the  man  was  t<itally  unable  to  move  or  speak;  respiration 
scarcely  perceptible;  no  pulsation  at  the  wrist  or  in  the  axilla;  in- 
sensible to  prick  of  pin,  etc.  Three  hours  later  he  was  able  to  move 
the  eyes  and  mumbled  a  little;  pulse  70,  temi^erature  97".  8ix  or 
seven  hours  later  was  able  to  converse;  whenever  there  was  sensi- 
bility' he  complained  of  intense  tingling  and  numbness.  For  twenty- 
fonr  hours  he  remained  paralyssed  in  the  lower  extremities,  and  for 
some  days  there  was  weaknesn.  Patient  stated  that  he  had  l^eu 
conscious  from  the  first  and  was  aware  of  his  surroundings  and  what 
was  done.  Treatment  consisted  of  apomorphine,  croton  oil,  draughts 
of  coffee,  and  the  **  usual  antidotes"  (Detroit  Emergency  Hospital  Re- 
ports, Septemlier,  1892). 

Adult,  male,  chewed  *  a  small  quantity  '*  of  aconite  root.     This 
was  followeil  iiimied lately  by  tingling  of  t4mgue  and  fauces;   numl>- 
of  face ;  romitlDg ;  he  became  very  restless ;  the  burning  in  the 
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stomach  became  severe^  and  the  tingling  extended  to  all  parts  of  th© 
body.  He  gradually  lost  the  power  of  movemeDt  iu  the  Ucobs;  face 
became  anxious;  eyes  suffused,  pupils  moderately  dilated;  respira- 
tion labored,  t>4  to  the  minute;  puke  66,  sinall  and  feeble.  Aliont 
four  boiirB  after  tnkiiig  the  root  tlie  man's  couditiou  l>ecam©  much 
worse.  The  tongue  became  red  and  swoUeu;  the  pulse  intermittent » 
feeble,  and  slower.  The  tingling  and  numbness  increased.  The 
tient  began  to  impro%'e  after  nine  hours,  consciousness  having 
mained  clear  throughout  (Blytli,  "  Poisons, "  p,  32(i)« 

Adult,  female,  aft<?r  breakfast  swallowetl  about  three  drachms  of  ^ 
Fleming's  tincture.  In  half  an  hour  mouth  aud  throat  were  hot  am 
tingliug  with  a  sensatioij  *>f  choking;  arms  and  legs  became 
nurabecl ;  a  quantity  of  milk  was  tjikeu  and  patient  walke^l  about  one- 
ludf  mile.  In  twohoui's,  when  seen  by  a  physician,  she  had  pinched 
features,  skin  cold  and  clammy,  lireathing  linrried  and  short,  pulse 
45  and  very  feelile,  with  paroxysms  of  clink iug.  The  stomach  was, 
evacuated,  heat  applied  to  the  surface,  and  stimulants  given.  The  folJ 
lowiog  morning  the  woman  was  comfortable  but  weak,  with  a  slight 
burning  and  tenderness  at  tlie  epigastrium  {Ltntnt,  LSOd,  II.,  84). 

A  man  ilrank  about  a  tables^n>ouful  of  Fleming's  tincture.  Al- 
most immediately  there  was  burning  of  the  throaty  mouth,  and  li|>6 
extending  ta  the  stomach;  half  an  hour  later  there  was  numbness 
in  the  extremities,  which  became  cold,  with  a  sense  of  weight  and  in- 
ability to  lift  the  feet  from  the  ground;  the  breathing  was  hurrietl 
andlahored;  ctmsciousness  remained  undisturbed.  About  five  lioura 
later  the  face  was  flushed ;  coujnuctivie  injected ;  extremities  cold' 
and  clammy;  respirations  8(1;  pulse  small  and  soft,  H(>:  mouth 
frotliy  with  saliva.  The  case  was  treated  with  emetics,  stimulants, 
and  heat.  The  following  day  the  man  complained  of  headache, 
feebleness,  and  cram]>s  in  the  muscles  of  the  legs,  which  lasted  for 
several  days  (Lamrf,  18(17,  I.,  2:^),^ 

An  adult  took  a  f»ill  of  one-aixth  grain  crystallised  aconitine. 
Almost  immediately  emetics  and  the  stomach-jaimp  were  nse^I.  In 
forty  minutes  the  face  was  i>ale;  voice  almost  lost;  there  was  a  feel- 
ing of  impending  tleath  followed  by  loss  of  consciousness.  The 
pulse  was  small  and  rapid;  respirations  feeble  and  irregular;  ex- 
tremities cold;  skin  clammy.  The  ti-eatment  consisted  in  the  ap- 
plication of  heat  to  the  surface,  and  the  administration  of  caffeine 
lo  grains,  ether  45  minims.  Two  hours  later  the  pupils  dilated;  the 
pulse  was  almost  lost,  30  per  minute,  and  respiraticms  were  equally 
weak ;  there  was  muscular  ti'embliug.  Caffeine  15  grains  aud  ether 
again  used.  Symptoms  began  to  improve  and  the  danger  was  over  in 
nine  hours.  The  patient  did  not  fully  recover  for  a  week  {Thrra^ 
penile  Gazette,  1894,  120). 


In  the  treatment  of  these  cases  the  primary  object  is  to  remove 
from  the  stomach,  by  emesis  as  well  as  by  the  aid  of  the  stomach- 
pump,  such  portions  of  the  poison  as  remain  unabsorl>ed.  At  the 
same  time  solutions  of  tannic  acid,  or  iodine  in  solution  with  iixlide 
of  potassium,  may  be  administered  for  the  purpose  of  retarding  the 
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ab8oi*ption  of  the  active  principle,  Heiit  to  the  extremities  and  sur- 
fttoe  of  the  body  la  called  for,  also  stimulants  to  supiwrt  the  en- 
feebled heart.  Tbrougbont  the  continuance  of  the  symptonis  rest  in 
the  ret'Uiiil)ent  ponitioo  should  Ix*  maintained,  and  any  sudden  eflTort 
or  attempt  to  rise  shoulii  lie  avoided  on  account  of  the  danger  of  fatd 
syncope.  The  l>lad*lor  sliould  be  catJieterized,  as  in  the  early  stages 
the  action  of  the  kidneys  is  increased  and  much  of  the  jxiison  is  ex- 
creted liy  this  channel. 

Tlie  recommendation  of  alleged  [diysiological  antidotes  to  aconite 
is  hased  upon  theoretical  considerations  without  much  clinical  evi- 
dence to  supi)ort  them.  Those  that  are  proix)sed  are  strychnine, 
ntnjpine,  caffeine,  and  digitalin.  They  all  exert  a  stimulating  ac- 
tion upon  the  heart  and  respiratii>n,  and  when  administered  8ul>- 
cutaneously  are  rapid  in  proilucing  these  effects.  They  must,  how* 
ever,  l»e  used  with  a  certain  amount  of  caution,  as  in  excessive  dosea 
they  also  act  as  depressants  ui)on  the  heart. 

The  jMitif-moHtm  (tpiH'untmx's  are  not  very  definite;  a  re<ldening  of 
the  mucous  c<mts  of  the  stomach  may  be  present,  and  in  some  cases 
there  have  l>een  found  local  areas  of  hyijeni^mia  and  congestion.  The 
v»^«sels  and  organs  present  the  conditions  which  would  naturally  lie 
looketl  for,  given  the  cyanotic  state  of  the  blood.  The  arteries  and 
veins  are  full  of  dark  blood,  the  heiirt  is  dilateil,  and  all  tlje  organs 
are  congested.  The  pupils  are  dilated.  Traces  of  the  jwjison  may 
l>e  present  in  the  stomach  and  fieces.  Ex i>eri mentally  the  alkaloid 
has  been  detected  in  the  urine,  blood,  and  various  organs,  but  in 
caaee  of  iM>isoning  the  quantity  absorbed  is  so  Bmall  that  it  readily 
escapes  detectioD. 

Belladonna. 


Deadly  nightsluide,  Atropa  belladomm,  Linn^.  }>elonga  to  tlie 
well-known  order  of  Solanaceie,  all  the  species  of  which  possess  i^n- 
Bonous  pro|)erties  to  a  greater  or  less  extent.  Other  well-known 
genera  of  this  order  are  solanum,  hy  oscyamus, 
datura,  physalis,  nicotiana,  capsicum,  and 
mandragora. 

Belliidonna  is  a  perennial  herb  growing 
from  three  to  ^ve  feet  in  height.  The  stem 
is  erect  and  smooth,  terminating  in  a  num- 
l)er  of  branches  which  are  slightly  dow*ny. 
The  leaves  are  alternate  but  situated  in  pairs 
of  unequal  size;  they  are  shortly  petioled,  broadly-ovate,  acute,  en- 
tire, smooth ;  the  larger  leaves  6  to  8  inches  in  length.    The  flowen 
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Fio.  16.— Berry  of  Atropa 
Bf*llA4lonna ;  about  two- 
tlilrds  of  tUe  natural  siise. 


are  solitary  and  drooping,  of  a  dull  purple  color,  about  an  inch  long. 

The  calyx  is  tivo-parteil,  remaioing  upon  the  fruit.     The  corolla  is 

bell-shaped-  Fruit  is  a  violet-blaek,  shining  berry,  the  size  of  a 
email  cherry,  two-celled,  contaiiiing  numerouja 
soodB.  The  whole  plant  when  bruisetl  emits  a 
fetid  odor. 

Belladonna  is  indigenous  to  central  and 
southern  Europe  and  western  Asia ;  it  is  found 
in  Gerraany,  Switzerland,  France,  Spain,  Italy, 
Hungary,  and  extends  intt)  Asia.  It  d<ies  not 
occur  north  of  the  Baltic  Sea.  In  Great  Britain 
it  is  extensively  cultivated;  in  raany  loca.litie3 
it  has   escaped   from  cnltivatitin  and  is  found 

growing  wild.     It  has  not  been  intrcHluced  into  America  and  is  only 

occasionally  met  with  under  cnltivati<m.     In  this  country  the  name 

is  freciuently  given  to  the  different  species  of  solanum,  or  bittersweet, 

which  are  not  uncommon  ]ikuts. 

All  parts  of  the  plant  are  poisnuous  and  the  root,  leaves,  berries, 

and  seeds  have  been  the  cause  of  accidents;  the  attractiveness  of  the 

flowering  phmt^s  and  the  sweet  taste  of  the  berries  Ix^ing  ]>iirticidarly 

seductive.     The  roots  and  leaves  are  oiHcial  in  the  T'nit^'d  States  and 

in  Great  Britjiin,  in  France  the  seeds  also  are  official,  in  Germany 

the  leaves  only  are  recognized.     All 

the  preparations  of  belladonna  are 

concentrated   and    powerful,     Tlie 

liftinteNfftm  is   an  alcoholic  extract 

of  the  root  with  a  small  percentjige 

of  camphor,  the  efupfastntfii  eon- 
tains  twenty  per  cent,   of  extract, 

and   the   Ktignejifttm  ten   per  cent 

The  analugouB  preparations  of  the 

United  Stfites  Pharmacopoeia  and 

British  Pharmacoixeia  do  not  vary 

much    in    strength,    although    the 

methods  of  obtaining   them  vary 

somewhat.      A  source   of  danger, 

however,  might  arise  in  the  solid 

extracts,  the   ej*fracinm   heJhnhnna' 

foUorum   ahvholwum,  and   the  ex- 

(metum  IwUadontifP  alcohoficum^  being  administered  in  dosee  of  leas 

than  one-half  grain,  while  the  extnufitm  hllmlrrnvfr^  an  extract  made 

from  the  green  leaves,  is  several  times  weaker  than  the  others  and 

given  in  doses  ranging  from  one  to  three  grains. 
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The  properties  of  bellftdomia  depend  upon  the  alkaloid  atropine 
which  is  present  iu  all  parts  of  the  plant  to  the  extent  of  one-^th  to 
thi'ee-fourths  of  one  per  cent.  A  second  alkaloid,  belhulorunne^  is  also 
present,  but  its  inflneuce  upon  the  phyaiological  action  of  the  plant  is 
of  little  value,  as  it  is  of  uncertain  composition  and  exists  in  very 
small  amounts.     The  sulphate  of  atropine  is  the  official  salt. 

The  toxic  action  of  l:>elladonna  is  that  of  a  vasculo-cardiac  poison, 
death  following  a  pamlysis  of  the  vaso-motor  and  cardiac  centres. 

When  admiuistei-ed  in  therapeutic  doses,  the  earlv  acceleration  of 
the  heart  arises  from  the  depressant  eflfect  of  the  drug  upon  the  in- 
hibitory nerves  which  is  coincident  with  the  general  stimulation  of 
the  medulla  oVdongata.  In  fuller  doseB  this  depi*essant  action  ex- 
tends to  the  ganglia  of  the  medulla,  with  a  consequent  lowering  of  the 
bloocl-presBure  and  enfeeblement  of  the  heart.  The  eflfeet  upon  the 
rest)iratory  organs  is  similar  liut  less  marked.  There  is  a  depressant 
action  u[)on  the  ]>erijiheral  terminations  of  the  pneumogastric  and  an 
early  stimulation  of  the  respimtory  centre  followed  by  a  depretssion. 
The  reHpiration^  however^  is  not  so  markedly  influenced  as  the  pulse 
and  in  a  great  number  of  caaes  the  disturbance  is  not  very  evident* 
Upon  the  brain  it  produces  a  restless  intoxication,  occasioning  an  ac- 
tive delirium  whicli  gradually  pajsses  into  stupor.  If  the  effect  is 
more  iirofoiiod  the  ppritKl  of  excitement  may  l^e  rapidly  passed  and 
replaced  by  a  state  of  coma.  The  effect  upon  the  spinal  cord  is  the 
same  as  uiion  the  higher  centn^s — a  short  period  of  excitation  fol- 
lowed by  depression. 

One  of  the  earliest  evidences  of  the  paralyzing  action  of  liella- 
donna  is  its  well-known  effect  upon  the  secretory  organs,  particu- 
larly the  salivary  and  sudoriparous  glamls,  the  checking  of  the 
secretions  arising  from  the  depression  of  the  terminal  nerve  fibres. 
The  dilatation  of  the  pupil  is  also  the  result  of  a  loss  of  tone  of  the 
constrictors  of  the  iris. 

The  »ijmp(om9  of  poisoning  are  generally  very  distinct  The 
pupils  are  dilated,  the  skin  is  dry  and  hot,  the  mouth  and  throat  aiie 
f>an*hed,  and  dysphagia  is  present.  There  may  lie  reetlessiiaaa  uid 
delirium,  but  coma  is  more  commonly  met  with ;  convulsions  ah*o  may 
*cur  but  they  are  not  frequent.  The  respiration  may  not  be  af- 
?ted,  or»  in  severe  cases,  it  may  be  rapid,  shallow,  and  6tertorf>us* 
The  pulse  is,  however,  always  increaiied  in  frequency  and  is  weak- 
ened in  proportion  t<»  the  severity  of  the  poisoning ;  the  blood  pres- 
sure is  equally  lowered.  A  very  characteristic  sign  is  the  erythema* 
toua  rash  that  arises  from  the  vaso*raotor  paratvsis.  It  bc^:in8  early 
in  the  conr»e  of  the  symptoms  and  is  very  i»ersialent.  With  the 
rash  an  elevation  of  tomperature  takes  place.    The  uiuscuLa:  system 
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becomeB  weakened ;  numbness  of  tlie  sui'f ace,  incoordination*  inability 
to  walk,  and  paralysis  may  be  present.  The  loss  of  sensitivenees  in 
the  mucous  coat  of  the  bladder  causes  a  retention  of  urine ;  the  secre- 
tion of  the  kidneys  is  scanty  and  tenesmus  and  dysuria  may  be  prea* 
ent.  When  the  effects  of  the  poison  are  severe  and  prolonged*  th© 
inactivity  of  the  heart  and  lungs  causes  an  insufficiency  of  oxyj^en  in 
the  blood,  and  all  the  symptoms  of  cyanosis  are  added  to  those  pecu- 
liar to  the  poison  itself.  It  is  this  condition  of  asphyxia  that  is 
usually  the  immediate  cause  of  death. 

The  absorption  of  the  alkaloid  is  rapid,  and  the  interval  between 
the  ingestion  of  the  ix>i8on  and  the  onset  of  the  symptoms  is  very 
brief-  In  experinjental  work,  it  is  rejjeatedly  stated  that  ita  iuduouce 
upon  the  pupil  begins  before  the  hypodermic  injection  of  the  druj^  is 
completed*  When  the  poison  has  been  taken  by  the  mouth  the  ear- 
liest symptoms  are  its  local  fu^tion  upon  the  mouth  nud  fauces  and 
the  dilatation  of  the  pupils;  in  some  instances,  where  the  alkaloid 
is  the  form  of  the  poison  or  where  its  absorption  is  free,  the  cerebral 
symptoms  begin  almost  immediately,  and  the  earliest  evidence  of  the 
poisoning  will  be  a  restless  intoxicjitioii  or  a  state  of  stupor  simu- 
lating apoplexy.  In  many  cases  of  poisoning  with  snicidal  intent 
the  patient  will  l>e  found  to  have  indulged  to<j  freely  in  alcoholic 
drink,  and  is  iiossibly  even  verging  on  delirium  tremens.  Under 
such  conditions  there  may  be  difficidty  in  recognizing  the  signs  of 
poisoning,  or  the  delirium  may  simulate  alcohohsm  and  the  true 
cause  be  overlooked. 

The  course  of  the  attack  is  also  rapid.  W^ithin  a  few  minutes 
after  the  absorption  of  the  poison  excretion  commences^  and  the 
alkidoid  may  l>e  detected  in  the  urine.  In  about  five  or  six  hours,  if 
the  function  of  the  kitbiey  is  not  checked,  the  greater  part  of  the  poi- 
son will  be  removed  ham  the  system,  and  within  ten  or  twelve  hours 
it  will  generally  lx>  fnund  that  the  urine  is  free  from  any  traces  of  it. 
Corresponding  to  the  period  of  excretion,  it  wiD  be  found  that  an 
imi)rovement  in  the  condition  of  the  patient  generally  l)egins  in  alxiut 
four  or  five  hours.  If  the  patient  survives  that  time  with<mt  signs  cjf 
imr>ending  deatli,  or  without  an  increase  in  the  severity  of  the  8yrai>- 
toras,  a  favorrdde  jirognosis  may  be  given  and  a  rapid  improvement 
looked  for.  The  earliest  signs  of  recovery  are  a  slowing  of  the  pulse, 
a  fading  of  the  rash,  and  glimpses  of  returaing  eonsciousuess.  Once 
turn  for  the  better  shows  itself,  the  danger  is  rajiidly  overcome,  but 
the  system  remains  under  the  influence  of  the  drug  for  several  days. 
The  cerebral  symptoms  may  persist,  the  pupils  continue  dilated,  the 
throat  remain  dry,  or  the  paretic  condition  i^ersist.  The  bhulder 
may  also  continue  inactive. 
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When  the  form  of  the  poison  does  not  allow  of  a  rapid  absorption 
the  onset  may  Vie  delayed  and  the  comse  greatly  prolonged.  In- 
stances are  recorded  where  no  effects  arose  for  five  hours.  ^N'hen  a 
fatal  termination  is  the  result  of  the  poisoning,  de^th  usually  takes 
place  in  a  few  hours.  It  may  occur  much  more  rai>idly.  An  instanoa, 
is  recorded  in  which  death  in  five  minutes  followed  an  hyiJodei 
injection  of  the  alkaloid. 

The  smallent  <]uautity  of  the  alkaloid  that  is  likely  to  prove  fatal 
is  very  uncertain,  but  authorities  are  quite  generally  agreed  that  one 
grain  will  probably  Iw  a  fatal  dose*  Blyth  states  that  ^  grain  hypo- 
dermically  and  ^j  grjiin  by  the  stomach  has  caused  death.  Of  the 
preparations,  doses  of  1  drachm  of  liniment,  2  drachms  of  solid  ex- 
tract, or  1  drachm  of  tincture  {Lam-tt^  Fel>ruary,  1867)  have  proved 
fatal.  The  external  application  of  an  ointment  containing  3  grains  ol 
the  sulphate  of  atroi)ine  and  2  drachms  of  lard  to  a  raw  surfaoe.j 
caused  death  in  two  hours  {Annales  tie  TftSrnj)eat{qt(Cy  1867,  9).  On^ 
the  other  hand  very  large  doses  have  l»een  recovered  from.  One 
ounce  of  liniment,  3  drachms  of  Fleming's  tincture  {Lancet,  July, 
1866),  1  ounce  Fleming's  tincture  [Brifmh  Mrdteal  Journal,  Decem- 
ber, 1872),  and  in  a  child  3 J  grains  of  the  alkaloid  (Bfitmh  Mtdicul 
Jonrnaf,  1889,  1,  1051)  were  tiikeu  without  aim^ing  death.  Three  of 
tlie  fresh  berries  have  canBed  death  (Ziemaaen),  and  thiHy  have  been 
recovere*]  from  (Taylor). 

These  varying  results  are  to  be  explained  in  several  ways.  The 
production  of  emesis  or  removal  of  the  poison  with  the  aid  of  the 
stomach-pump  prevents  the  absorption  of  much  of  the  poison.  The 
presence  of  food  in  the  stomach  also  delays  the  action  of  the  iK)ison 
and  facilitates  its  expulsion.  The  unreliability  of  tlie  crude  drug  and 
of  its  pre]>arations  is  also  an  important  factor. 

Boy,  aged  16  years,  took  2  drachms  of  solid  extract :  in  ten  ruinntes 
he  became  convulsed  and  insensible,  eyelids  close<l,  jaws  Bet;  con- 
vulsions and  prostration  increased,  and  death  followed  in  three  and  a 
half  hours  {^lAtncet,  1869,  II.,  327). 

Woman,  <i6  years  old,  drank  about  one  teasjxxmful  of  the  liniment 
at  11  A.M.;  was  seen  at  2  p.m.,  delirious,  pupds  diIat4Ml;  pulse  1*26. 
Stomach-pump  was  used  and  opium  given;  the  delirium  subsided, 
and  the  woman  liecame  comatose.  At  6 :15,  the  pulse  was  KM),  rt^s- 
pinition  not  noticeable;  artiticia]  n^sjiimtion  was  p»er«i8ted  in  for 
SOOld  time.  Death  took  nliMM>  sixteen  hours  after  the  poinon  hml 
been  awallowed.  Forty  minims  of  tincture  of  opium  and  {J  grain  of 
morpbino  acetate  wero  given  daring  that  period  {Lancet,  1870, 
IL,83). 

Man,  39  years  old.  One  ounce  of  the  liniraent  was  swallowed  at  5 
A.M. ;  he  remained  conscious  tw*enty  minutes,  then  became  delinouj*; 
pupils  dilated;  twitching  of  muscles,  skin  dry  and  ancesthetic.    At 
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10:30  the  skin  began  to  act  and  tlie  patient  urinated;  delirium  sub- 
sided, but  he  remained  unconscious  until  4:30  next  morning;  dur- 
ing latter  half  of  the  period  of  imeonsciouBness  the  patient  kept  going 
through  an  automatic  movement  an  if  taking  snuff-  The  treatment 
consisted  in  the  administration  of  emetics,  cathartics,  hypodermics 
of  morphine,  and  heat  to  the  extremities  and  hot  sponging  {Lamti, 
1884,  I.,  370), 

Boy,  aged  7,  Took  f  grain  atropine.  "  In  a  few  moments"  be- 
came wildJy  delirious,  and  continued  so  for  three  days ;  on  the  fourth 
day  he  fell  asleep  and  awoke  recovered*  Treatment  consisted  only 
in  the  administration  of  15  grains  of  tannin. 

Child,  3  years  old,  took  an  unknown  amount  of  ati'opine  at  9  A.M. ; 
at  12  was  restless,  wildly  crying,  with  twitching  of  extremities,  pupils 
dilated,  red  skin:  The  stomach  was  washed  out;  aj^  grain  morphine 
hytlroclilorate  was  given  and  followed  in  fifteen  minutes  by  ^  grain 
which  caused  sleep,  and  the  child  gradually  improved  {Tfie\xip€ulic 
Gazette,  1894,  383). 

Woman,  35;  took  3  drachms  of  linimentum  before  breakfast. 
"  In  a  few  moments"  complained  of  her  eyes  and  socm  fell  down  **  in 
a  fainting  tit."  Face  suffused,  vessels  throbbing,  pupils  dUated; 
pulse  IfM),  respiration  rapid,  soon  became  slower,  weaker,  and  at 
times  alm*)st  ceased.  In  about  eight  hours  the  woman  became  con- 
scious, passed  urine,  and  improved  rapidly.  No  delirium,  no  rash. 
Treated  by  washing  stomach,  A  grain  morjihine,  hypodermic  of  brandy 
and  ether  and  ^j^  grain  strychnine  niti'ate  {Alontrcal  Jledical  Jourtiol^ 
XXII.,  G86). 

A  woman,  let.  21,  had  teken  4  grains  of  atropine  sulphate  when 
intoxicated.  In  twelve  houi-s  the  face  was  flushed,  lips,  tongue,  and 
mucous  membranes  dry  and  iiarched,  piiivils  dilated,  coDJunctiva?  in- 
jected; there  were  twitchings  of  the  lingers  and  toes  with  tremor;  the 
woman  was  delirious,  constantly  moving  in  bed  and  picking  the  l>ed 
clothes,  muttering,  and  iiointiug  to  imaginary  objects.  Temi»erature 
101^  F.,  pulse  13o,  respirations  32.  No  vomiting;  i*eteution  of  urine* 
nearly  40  ouncas  being  drawn  off.  One  ounce  o(  castor  oil  with  8 
minims  of  tincture  of  opium  were  ordered.  The  [latient  gradually 
improved.  Three  minims  of  a  hypodermic  solution  of  morphine  (ten 
per  cent.)  were  given  and  repeated  twice.  The  following  dny  she  was 
conscious,  with  pupils  dilated,  skin  dry,  terai)erature  103',  pulse  128. 
The  sym{itom  of  dilated  pupils  remained  for  one  week  with  dry  akin 
and  constipation  (Lancet,  November  16th,  1889), 

TreatmetiL — This  should  be  pursued  with  the  expectation  of  suc- 
cess, as  the  majority  of  cases  tend  to  recovery.  The  tirst  indication  is 
to  remove  from  the  stomach  such  portions  of  the  poison  as  may  remain 
unabsorbed.  Vomiting  rarely  takes  place  in  belladonna-poisoning 
and  it  is  only  with  difficulty  that  the  stomach  is  made  to  respond  to 
emetics.  If  the  stomach-pump  is  available  it  may  be  used  much  more 
effectively  in  thoroughly  cleansing  the  stomach.  The  use  of  charcoal 
or  tannic  acid  may  Im?  combined  with  this  procedure  for  the  purtH>se 
of  rendering  the  alkaloid  less  soluble  and  i-etarding  its  absorption. 
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Am  physiological  antidotes,  veratrine,  physostigixiine,  hydi'ocyanio 
acid,  aod  muny  other  drng«  havf*  been  propose<l  upon  theoretical 
grounds,  but  they  are  rarely  or  never  employed  at  tlie  present  day. 
as  more  effective  and  less  dangerous  remedies  have  been  found  in 
moridiiue  and  pilocar[)ine. 

Oj>iuni  has  for  many  years  been  employed  as  a  physiological  anti- 
dote (»n  Recount  of  its  alleged  antagonistic  action  upon  the  heart  and 
respiratiuu.  Ex|)erimeutal  \vork»  however,  hiis  never  8upport*Hl  this 
view.  During  recent  years  Mtt^ntion  has  iK^en  redirected  to  the  htil»- 
ject  and  the  actions  of  opium  and  belladonna  upon  the  circulatory 
and  respiratory  organs  have  been  carefuDy  studied.  The  residt 
is  that  not  only  have  the  investigators  failetl  to  discover  these  an- 
tagonistic proi)ertieSf  but  it  has  been  shown  that  with  both  druge  the 
ultimate  effects  are  to  |>aralyze  these  orgnus.  Ver}*  many  instances 
are  recorded  of  the  favorable  action  of  opium  in  cases  of  belladonna 
poisoning,  but  how  these  beneficial  effects  are  to  be  accounted 
for  is  undetermined.  It  is  of  undoubted  serN^ce  in  the  early  stages 
to  relieve  the  distressing  throat  symptoms  and  to  overcome  the 
restlessness  and  delirium.  The  quiet  sleep  that  follows  its  use 
proves  of  decided  value  and  from  it  the  i»atient  awakens  much  im- 
proveil.  In  advanced  stages,  however,  or  where  large  ipiantities  of 
the  poison  have  l)een  absorbed,  opium  has  never  been  shown  to  l>e 
of  much  value  and  the  wisilom  of  its  emi)loyment  is  questionable. 
The  narcotic  action  of  opium  is  knowu  to  lie  increased  by  lielbidonnn. 
and  this,  t^iken  with  its  unfavorable  action  in  overdoses,  would  indi- 
cate that  the  antidote  must  be  used  with  caution  when  the  coma  is 
profound  and  circulatory  failure  and  collapse  are  imminent.  When 
employed  the  morphine  should  be  ailministere<1  su1>cutaneously,  in 
do66fi  of  one-fourth  to  one-half  grain  and  repeated  at  intervals,  the 
doee  and  frequency  depending  upon  tlie  severity  of  the  symptoms 
and  the  amount  of  lioison.  The  pupils  may  Ije  contracted  by  the 
antidote  and  again  dihitc^  as  its  influence  passes  away,  but  the  action 
upon  the  pupil  is  uncertain  and  is  not  a  satisfactory  guide. 

Pilocarpine  is  now  considered  the  mtist  rilicient  and  desirable  an- 
tagonist to  the  [K)isonous  action  of  lx3lladonna*  The  action  of  the 
two  ujxm  the  heart  has  In^en  demouHtnLted  t*^  be  directly  opposite 
{Journal  of  Anatomy  ami  Physiolo^jy,  X.,  187),  pilocarpine  restoring 
the  inhibitory  action  i»f  th«*  vagus  after  it  has  Inien  dt>strt>ytnl  by 
atropine.  It  also  promoti^  the  mrti<in  i>f  the  sudoriparous  and  sali- 
vary glands  tliat  have  lieen  checked  by  !>elladomia.  Its  action  uim»u 
the  emunotories  is  also  suf^poeed  to  favor  tlie  excretion  of  the  poison. 
It  has  been  used  witli  varying  reiiultH  ilMnret,  I.,  1S70,  'Mii;  UniUh 
Mtdical  JotmutI,  1 ,  1881,  300  and  594 ;  ncfaiKtak  Gtmitc,  imi,  330). 
VuL.  IIL— 33 
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In  some  instancBS  it  has  failed  to  promote  perspiration  or  Balivation, 
in  otliei'8  it  lias  rendered  the  skin  moist,  relieved  the  dryness  of  the 
moutb  n.nd  tliroat,  and  overcomG  the  strangury  and  retention  of  mine. 
It  alno,  an  well  as  opium,  lunst  be  used  with  care,  and  only  in  selected 
eases,  on  account  of  it«  doiiressinj^  action  upon  the  heart  and  circu- 
latioD.  From  one-fifth  to  one-half  it^rain  of  the  nitrate  of  pilocarpine 
may  \m  given  aud  repeated  every  fifteen  or  twenty  minutes  until  an  ini- 
press  ion  is  made .    It**  effect  will  generally  continue  for  five  or  six  hours. 

In  addition  to  the  employment  of  these  antidotes,  ordinary  meas- 
ures must  ho  adopted  to  overcome  the  cyanotic  state  of  the  hlooil  and 
stimulate  circulation.  Artificial  respiration^  inhaktion  of  oxygen, 
c(jld  afi'usious,  and  warmth  to  the  extremities  are  indicated.  Strych- 
nine has  proved  serviceable  as  a  respiratftry  stimulant.  Alcoholic 
stimulants  also  ma,y  l>e  employed  to  avert  the  singe  of  collapse.  The 
elimination  of  the  poison  may  be  assisted  by  having  the  patient  drink 
freely  of  water  and  using  the  catheter  if  the  urine  is  not  voided. 
The  bowels  should  also  be  emptied  by  ijurgatives  and  enema ta. 

There  is  little  or  no  evidence  to  1.h3  obtained  from  the  ijost-mortem 
appearances  to  indicate  poisoning  by  belladonna.  If  the  berries,  or 
solid  preparations  have  been  taken^  traces  may  l>e  present,  or  they 
may  have  produced  localized  areas  of  redness  and  congestiou,  A 
redness  of  the  mucf»us  membrane  of  the  mouth  and  throat  may  bo 
present,  and  the  dryness  of  the  mouth  and  skin  may  lie  detected. 
The  pupils  may  also  remain  dilated.  The  condition  of  the  organs  IB 
that  always  found  in  connection  with  deuth  from  heart  and  circulatory 
failures.  The  alkaloid  when  absorlied  is  conveyed  to  all  the  tissues 
of  the  body  and  is  excreted  unchanged  Avith  the  urine.  It  is  also 
excreted  with  the  bile,  passing  into  the  small  intestine  where  it  is 
supposed  to  be  reabsorbed,  as  no  traces  are  to  be  found  in  the  fa»oes. 
Atropine  remains  in  the  body  for  a  long  i>eriod  without  decomposi- 
tion. It  is  not  desb-oyed  by  the  process  of  deoomputiition  and  has 
been  detected  in  putrid  tissues. 

Calabar  Bean. 


Physostigma,  the  Calabar  bean,  was  brought  under  notice  on 
account  of  its  employment  as  the  ordeal-bean  of  the  natives  of  Cidjibar 
on  the  west  coast  of  Africa.  By  certain  tribes  it  was  used  to  determine 
the  guilt  of  those  charged  witli  crime.  From  one  to  twenty-five  beans 
were  administered  and,  if  a  fatal  result  followed,  the  victim  was 
adjudged  guilty ;  but  if  he  escaped  death,  his  character  was  consid- 
ered free  from  stain.  Tbe  bean  was  studied  and  its  botanical  char- 
acter determined  by  Prufossur  BidXuur  in  IdoO  and  its  physiological 


COABUt  BEAK. 


Flo   »7,— CiOaltar 
BAtural  aico. 


action  was  fully  defioribed  by  Profeissor  Eraser  in  186^  (Eiththftmh 

MediealJournal,  July,  1803). 

It  is  the  fruit  of  PhifHwiiifma  vcntmmim^  Balf.,  onler  Legummosio^, 

which  is  supposed  to  V)e  the  only  sijecies  of  its  geuus,  and  none  of 
^  the  allied  genera  resembles  it  in  ita  toxic  action.     The 

^^A  plant  is  a  large  climbing  vine,  [»ereunial.     The  stem  is 

I^H  woody  below  and  several  inches  in  circumference.    The 

^&^m  leaves  and  flowers  resemble  the  ordinary  bean-nnea»i 

^^  the  former  being  trifoliate  and  the  latter  in  loose  hang- 

ing racemes  of  a  purplish-jiink  color  and  very  showy. 
The  ikmIs  are  green  and  curved  when  young,  becoming 
strnight  and  brown  when  rii»e,  and  cont^iin  two  to  four 

seeds.     The  bean  is  about  1 }  inches  long,  J  inch  wide,  and  i  inch 

thick,  of  a  ehocolate-broT»7i  color,  reniform  in  shape,  with  a  furrow 

along  the  convex  side.     The  testa  is  rough,  hard,  and  brittle.     The 

kernel  consists  of  two  hard  white  ctotyledons,  inrHlorous  and  without 

any  acrid  or  bitter  taste.     Tlie  properties  of  the  bean  are  confined  to 

the  kernel  and  are  imparted  in  a  moderate  degree  to  water  and  more 

freely  to  spirits. 

The  active  principle  of  the  plant  is  the  alkaloid  physmiujnnnt  or 

eitenne.     It  is  directc-d  to  be  obtained  by  "  dissohing  the  (aleoholic) 

extract  in  water,  adding  bicarbonate 

of  sodium,  shaking  the  mixture  with 

ether,  and  evaponitiug  the  ethereal 

liquid."     The  alkaloid  is  oflScial  in 

the  British  Pbanuacoix^eia,     In  the 

United    States    Pharmacoi»ceia    the 

sidicylate  and  sulphate  are  ofiicial. 

The  alkaloid  occurs  as  i)inkish  crys- 
tals  slightly  soluble   in  water  and 

very  r«'adily  in  alcuhi»L    It  is  altered 

by  GXiKwure,   losing  its  crystalline 

form  and  Inn^oming  an  amorphous 

mass.     The  salt^  are  a  fine  crb'stal- 

line  powder,  colorless,  bat  on  ex[>OB- 

uro  to  light  liec<»niing  pinkish,  and 

by  the  abrt<»ri>tii»n  of  moisture  they 

also  become  amorphous.     The  salts 

have  a  bitter  taste  and  a  1    '      V  koI- 

uble  in  water.     The  pn  i  M^*of 

the   United  States  Pharmacotxcia  are  an  alcoholic  extnict  of  the 

Htn^nglh  *»f  one  |mrt  in  tw<»,  and  a  fifti^'n^per-oent.  tincture.     Tlnj 

Britiah  rharma4X>pa3ia  orders  the  extract  only 
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Symptoms. — The  action  of  pbysostigmine  is  directed  to  the  an- 
terior cornua  of  the  spinal  cord,  prcxlucing,  after  a  brief  stdmula- 
tion,  a  motor  paralysis  and  a  loss  of  retiex  instability.  It  also 
depresses  the  vital  centres.  The  respiration  is  weakened  and  in 
fatal  cases  death  takes  place  from  paralysis  of  the  respiration.  The 
heart's  action  is  also  depressed.  The  intellect  is  not  affected,  and 
sensation  is  but  little  influenced,  unless  the  di-ug  be  taken  in  exces- 
sive doses  when  it  also  deixresses  the  posterior  cornua  and  lessens 
sensibility.  The  pupil  is  contracted  by  its  influence  through  the 
system,  and  by  its  local  action.  The  eft'ect  upon  the  stomach  is 
not  very  decided;  salivation,  vomiting,  and  diarrhce^x  may  occur 
but  are  not  always  present.  The  alkaloid  is  excreted  by  tlie  kid- 
uoys,  it  has  also  l>een  det-ected  in  the  saliva,  bile,  liver,  stomach, 
and  small  intestines.  In  the  early  stages  there  may  be  tetanic 
spasms  which  are  due  t^u  rftktbanm%  a  second  alkaloid  which  is 
usually  present  in  very  small  quantities.  The  effects  of  pbysostig- 
mine resemble  poLsoning  by  curare,  nicotine,  conium,  or  other 
motor  depressants,  and  may  be  difficult  to  distinguish  without  the 
history  of  the  case.  The  contracted  pupil  is,  however,  very  char- 
acteristic. 

The  instances  of  poisoning  are  not  very  numerous,  but  some  re- 
markable cases  have  l>een  reported.  In  Liveri)ool  {Medical  Times  and 
Gazeite,  1804,  406)  forty -six  children  once  ate  of  the  bean,  all  of  whom 
recovered  but  one,  who  had  taken  six  beans.  Within  half  an  hour 
there  followed  nausea  and  vomiting,  with  heat  and  piiin  in  the  stom- 
ach. Diarrhoea  occurred  in  fifteen.  In  an  hour  the  nervous  symp- 
toms began  with  muscular  weakness*  cold  pei-spirtition,  shallow  res- 
pirations and  feeble  pulse,  all  of  which  lasted  for  thirty -six  hours. 

Two  children,  aged  six  and  three  years,  ate  the  kernel  of  one  nut 
{Edinhunfh  Monthhf  Jonrnal,  18()0,  193).  In  forty  minutes  they  com- 
plaiued  of  nausea  and  weakness.  One  child  held  his  head  drooping 
and  his  hantls  were  powerless.  He  stiggered  and  was  scarcely  able 
to  walk.  He  complained  of  severe  pain  in  the  stomach  and  made  in- 
effectual attempts  to  vomit.  Milk  was  given  and  caused  emesis.  The 
child  became  quite  prostrated;  the  pulse  was  feeble  and  slow,  the  pu- 
pils slightly  contracted.  The  other  had  the  pain  in  the  abdomen  and 
was  listless  and  depressed.  There  was  some  vomiting,  and  purging 
was  free.  He  could  neither  stand  uor  walk.  His  face  was  j>ale;  the 
pupils  natural.     Both  children  had  fully  recovered  by  the  third  day. 

Dr.  Fraser,  in  experimenting  upon  himself,  felt  he^t  at  the  epi- 
gastrium accompanied  by  eructations  and  salivation  within  five 
minutes  after  taking  the  |)oison.  These  symptoms  were  followed  by 
weakness  of  the  extremitiea,  giddiness^  dithculty  in  breathing,  aud^ 


OOOADTE. 


617 


fe«b1e  pnlse*  The  local  applie^itioij  of  the  alkaloid  will  give  riiso  to 
tbe  physiological  aotioii  of  the  drag,  but  no  instances  of  fatal  refill t<i 
from  the  alkaloid  have  been  rejyorted. 

The  frmtmeitt  eousiats  in  atbmnistering  tannic  acid  and  astrin- 
genU  and  in  emptying  and  washing  the  stomach.  Axtilieial  respira- 
tion has  maintained  life  in  experiments  upon  animalB  and  should  be 
adopted  to  support  the  failing  respiratory  efforts.  Atropine  and 
Btrychnine  have  proved  valuable  as  antagonists  in  experimental  work, 
but  have  not  been  tested  in  &ny  cases  of  poisoning. 


Cocaine. 

The  leaves  of  Eryihroxyhn  coca,  Lamarck,  and  its  alkaloid  cocaim, 
which  are  now  used  so  freely  and  with  so  little  discrimination,  have 
proven  themselves  to  be  very  powerful  drugs,  and  numerous  accidents 
have  arisen  from  tlieir  employment.  The  toxic  effects  generally 
occur  from  the  use  of  the  alkaloid,  but  the  leaves  and  their  pre] 
tion  may  also  cause  the  same  unfavorable  symptoms.  Prof.  Germain 
St^,  in*  1892,  collected  2(K)  in- 
stances  of  poisoning  with  21 
deaths,  and  since  that  date  many 
more  have  taken  place. 

The  fresh  leaves  are  well 
known  for  the  pro{)erty  they 
have  of  stimulating  and  sustain- 
ing the  vital  forces  during  la- 
borious undertakings,  and  the 
deleterious  effects  of  excessive 
doses  are  etpialJy  well  recognized.  Tliey  then  give  rise  to  a  form  of 
intoxication  which  is  marked  by  great  exul)erance  of  spirits,  talka- 
tiveness, hal hie i nations,  restlessness,  rapid  pulse  with  quickened  and 
spasmodic  breathing,  which  are  soon  followeil  by  depression  and 
prostmtioTK  The  same  results  follow  its  continued  use,  a  condition 
of  chronic  ]K)isoning  lieing  established. 

The  action  of  coca  is  due  to  its  alkaloid,  which  has  lieen  shown  to 
Ihh  a  pnvtophismic  jKuson.  Following  its  stimulant  effect,  there  is  a^ 
r»eri<i<l  (»f  over*stimulation,  seen  in  the  conmlsive  seizures  «if  a  tetauii 
character,  which  is  more  or  leas  general  and  causes  death  by  ietani 
of  the  respirat*iry  ninscles.  If  this  is  sun ived  an  exhaustion  follow^s' 
which  ends  in  paralysis  of  the  entire  nervons  system  ami  death  from 
respinit4»ry  or  cardiac  failure.  When  the  dose  is  large  the  period  of 
stimulation  may  be  transient,  and  the  exhaustion  and  collapse  appear 
at  once.     In  additiou  to  its  action  upon  the  ucr\ous  system,  its  effed 
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Fio,  ao.— Leaf  of  Erythrox- 
jlon  Ooca,  oatuFal  s{«e : 
stiowfn^   Teoation    and 

loDjiitudinal 


upon  the  heart  and  blood-vessels  is  of  importance.     Acting  through 

the  nerve  supply,  it  prfKluces  a  contractitm  of  tboir  muscular  til»res, 
which  lessens  the  calibre  of  the  vessels  and  in- 
creiises  the  force  of  the  contraction  of  the  heart, 
which  becomes  spasniodic  in  character  and  ai>- 
I>ears  to  remain  in  a  condition  of  systole  for  a 
short  period  ever>'  few  beats.  When  the  stage  of 
collapse  appears,  the  vessels  become  relaxed,  the 
blood  pressure  falls,  and  the  force  of  the  heart 
dimimehes.  The  leucocytes  also  are  altered 
under  the  influence  of  ctx-aine,  becomini^'  S[iheri- 
cai  and  rigid;  tlioy  increase  in  size,  and  as  the 
capillaries  cf>ntnw't  tliey  are  thought  by  some 
to  be  tlie  cause  of  thromlioses  and  emUilisms 
by  which  many  of  the  sevei'e  83mptom8  are  ex- 
plained. 

The  tiffm}ttoms  of  poisoning  vary  greatly, 
depending  upon  the  yuantity  of  the  poison  that 
has  l>eeu.  taken  and  the  rapidity  of  its  al>8ori>- 
tion.  In  many  cases  the  piimary  stimulutiug 
effect  is  very  marked*  but  in  the  greater  num- 
ber the  earliest  symptoms  are  thase  of  eoUapso 

and  threatened  death.     There  may  l)e  a  sliorfc  pericxl  of  restlessness 

and  excitement  with  shght  cerebral  disturbance,  the  pulse  becomLog 

rapid  and  hard,  the  action  of  the  heart  labored,  and  the  respiration 

huiTied,  with   a  sense   of  tightness  and 

constriction  of  the  chest.     These  symj)- 

toms  are  more  or  less  (juickly  replaced 

by  muscular  weakness,  pallor,  cold  per- 
spiration, feeble   heart  and   respiration, 

vertigo,    dilated   pupils,    and   ultimately 

loss   of  consciousness,  convulsions,  and 

collapse.    Death  may  foUow  rapidly  from 

syncope  or  raay  be  more  protracted  and 

preceded    by    symptoms    of    asphyxia. 

Loss  of  common  seusiliility  is  frequent, 

the  extremities  or  localized  areas  of  them 

l>ecoming  anjcsthetic.     There  may   also 

1)©  nausea  and  vomiting,  but  this  is  not 

geuerally  present, 

CcKaine  is  rapidly  ab8«»rV)ed  when  in- 
troduced into  the  stomach,  as  well  as  when 

applied  to  any  part  of  the  mucous  tracfc. 


Fio.  SI.— Hoirartog  Bnuich  «f 
tlircncyloBOooft.   Ooe^liM 
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The  oDset  of  symptoms  may  be  almost  immediate  or  may  be  delayed 
fir  half  an  botir»  about  ten  minutes  being  the  average.  The  efifects  of, 
the  poison  have  also  ap()eared  upon  loosening  the  ligature  and  allow- 
ing a  free  circulation  after  an  operation  upon  a  Enger  or  extreraity 
in  which  the  flow  of  blcxKl  hml  l)een  checked.  In  mild  caHes  the 
t<jxic  effects  pass  away  withuj  half  an  hour,  in  more  severe  cases  en- 
deuces  of  ner^'tma  pi*o8tT>itir>n  and  irritability  may  remain  for  days. 
The  action  is  more  rajiid  when  the  solution  is  concentrated,  and  wlien 
the  absorbing  surface  is  rich  in  bh>od -vessels.  The  action  is  also 
supposed  to  be  more  severe  when  the  alkaloid  is  almorlted  into  tlie 
vessels  of  the  head  or  neck,  and  the  sitting  [losture  ha«  l>een  thought  to 
exercise  an  unfavorable  intluence,  the  more  anjemic  state  of  the  liraitt 
increasing  the  action  of  the  drug.  Dr.  P.  Mannheim  in  1891  col- 
lected ninety -one  cases  of  poisoning  that  had  occurreil  up  to  that  i»eri« 
{(Jlivdavd  Mediml  CritzetU\  SepternlR-r,  IH<I1),  He  found  that  weak^ 
and  nervous  people  are  not  more  susceptible,  nor  has  sex  any  inflii- 
ejic^.  No  instances  of  a  personal  idiosyncrasy  were  ol>served,  as  in 
all  the  fatal  cases  concentrated  and  excessive  dosea,  t«xi  rapid  injec- 
tions, or  intravenous  injections  explained  the  cause  of  death.  In 
five  of  the  nine  fatal  cases  the  ([uantity  of  cocaine  wjis  above  fifteeUj 
grains.  In  all  diseased  conditions  in  which  the  nervous  system  ia 
weakened,  or  where  there  is  degeneration  of  the  walls  of  the  heart  or 
Teasels^  it  shoidd  l»e  employed  with  cjiution. 

The  fatal  quantity  is  uncertain.  From  experiments  upon  animals 
it  has  been  estimated  that  aliout  two  graint^  should  prove  fatal  {Arckiu 
fur  ExpeAmeutellc  Pafhofofjit  irnd  PharmnholiMjie,  XXIH,,  1887),  and  of 
eleven  fatfd  cases  death  in  two  was  due  to  \k  grains  (Thrrrtpadw  frii- 
zette,  1893,  200).  The  United  States  DisiM^nsatory,  1890,  refera  to  %j 
case  in  which  twelve  drops  of  a  four-i>er-<'cnt,  solution,  sulx'utaneously, 
caosetl  the  death  of  an  eleveu-year-t>ld  girl  in  forty  seconds.  On  the 
other  hand  very  large  doses  have  Iteen  recoTered  from.  But  it  is. 
viwed  that  not  more  than  three-fourths  of  a  grain  should  l)e  given 
the  initial  thme,  nor  more  than  that  quantity  applied  in  solution;  fc 
hy|>o«lermic  use  not  more  than  half  a  grain  should  l>e  given. 

"Two  soupspoon fnln"  of  a  two-f)er-cent.  solution  were  injected  into 
the  scrotum  for  an  fqM;ratit»n  <»n  a  hydrocele.  After  the  o| oration  tlie 
patient  became  faint;  in  twenty  minutes  he  was  in  complete  coma,  the 
lace  and  limlw  moving  coir  V  "  '  i.ii  Uie  pupils  Witig  dilat*'d. 
He  was  then  sei/fnl  with  a  n  ami  hnally  died  of  cardiao' 

syncope  (77  ^ 

A  man  rt  '  '' n  si v-j^i'^^'^Tt.  solu- 

tion along  thu  matrix  after  a  b^  li 

ofthett^.     Li  tift4H>n  minute«  tj       ,  ^         i     .1 

ligature  was  remored.     In  a  few  minutes  the  man  t>eaime  faint, 
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pupils  were  dilated,  the  eountenanee  pale,  reapirations  increased  in 
fre<piency,  imlne.  tLready  and  irreguLir,  rej^istoriiig  l(iO  l>eats  to  the 
minute.  Aiumouia  and  whiskey  were  given,  as  well  im  digitalis  and 
hypodermics  of  /,j  grain  of  strychnine  Rulphate.  Later  jl^^  grain  of 
nitroglycerin  was  injected,  which  improved  the  condition  of  the 
patient.  ConsciousneHS  was  not  lost.  He  described  the  sensation 
aa  of  a  numbness  asceuiliug  from  the  feet  to  the  brain,  calling  for  a 
constant  efi'ort  ti>  prevent  unconseiouHnesH,  with  great  oppression  in 
respiration,  and  desire  for  fresh  air.  The  innnediate  efl'eeU  lasted 
one  hour,  and  the  patient  remained  j)r<iatrated  for  twelve  hours, 
suffering  also  from  insomnia.  The  amount  of  cocaine  injected  was 
about  Ij  grains  (Thcrapei(ifc  Gazelle y  1895,  11). 

Treatment  in  mild  cases  consists  simply  in  placing  the  patient  on 
the  back,  and  administering  such  stimulants  as  coffee  or  alcohol,  and 
at  the  same  time  applying  heat  to  the  extremities.  Amyl  nitrite  or 
nitroglycerin  is  recommended  for  its  relaxing  effects  upon  the  arterioles 
and  as  a  means  of  overcoming  the  am^emia  of  the  brain.  In  severe  casea 
chloroform  and  chh^ral  are  to  be  used  in  the  early  stfige  to  remove 
the  tetanic  spasms  and  prevent  respiratt^ry  tetanus,  and  strychnine 
or  digitalis  to  counteract  the  later  stage  of  collapse  and  paralysis  of 
I'espiration.  Morphine  has  been  suggested  as  an  antidote,  as  mor- 
phinomaniat^  exhibit  a  great  tolerance  for  cocaine.  To  Im  of  service 
it  should  be  given  in  full  doses,  4^  to  f  gi'ain»  immediatety  after  the 
poison  has  been  taken.  When  there  is  failure  of  respiration  and 
threatened  asphyxia,  artificial  respiration  must  be  enforced.  Should 
there  be  any  probabiHty  of  the  poison  remaining  in  the  sttimach  when 
the  patient  is  first  seen,  vomiting  sh«)uld  be  obtained  and  the  stomach 
should  be  thoroughly  washed  out  with  the  aid  of  the  stomach-pump. 


Coccxilus  Indicus. 

Cocculus  indicus  is  the  dried  fniit  of  Annmiria  pnnicitlnta,  Coleb,, 
JHenispermuM  cocculm^  L.,  order  Menispermaoefp,  a  large  woody  vine 

growing  in  southern  Asia,  India,  Cey- 

«j^S^^  loii^  aiid  adjacent  islands.  The  fruit  has 
nJ^^^^S^  ItJ^K  been  an  article  of  commerce,  its 
\\K^^(  ®^^®  ^^®^  being  the  illegal  one  of  adulter* 
\\X^!!rS'  \  ating  ales ;  it  is  also  employed  for  the 
xi^^'-rv/  pur]>oae  of  capturing  fish  l»y  rendering 
the  water  <»f  tish-ponds  poisonous.  The 
drag  has  latterly  become  of  more  im- 
IKirtance  as  the  source  of  picrotoxin. 
The  fruit  is  about  the  si/^e  of  a  large 
pea,  somewhat  kidney-sha|>ed.  It  consists  of  a  large  ligneous  shell, 
covered  with  a  shriveUed  purplish-brown  skin,  contiiining  a  yellow- 


Fio.  aa  — Pnilt  of  CrtccuhiB  InrHctm— 
(I,  fDtii'e  ;  b.  111  section  eihowioK  ft 
dewtHr  ciir»#d  embryu. 
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Tia,  IB.— 8taiuiiwt«  Flower  of  tlio  OoeculnB  lodleuft^'a, 
eoUm  llowu- :  6,  Die  »an%e  In  lactkNi. 


ish-white  seed  with  an  mt*^nsely  bitter  taste.  The  active  principle 
is  purotoxin,  a  colorless,  crystalliiie  neutral  substauce,  solubU^  in 
parts  of  cold  and  35  parts 
of  iKiilin^  wat<?r ;  is  8t>liible 
in  i:i  |>Art8  of  alcohol.  The 
presence  of  picrotoxin  may 
be  det-t^rminetl  by  tb*>  foK 
lowing  method ;  "  The  sub- 
stance suspected,  having 
been  brouglit  t<i  the  consis- 
tence of  paste,  is  to  he  di- 
gesteil  with  alcohol  and  a  little  tartaric  acid,  tlie  liquid  separated, 
the  alcohol  evaporated,  the  residue  diluted  with  a  little  water  and 
then  treated  with  ether,  and  Bnally,  the  ethereal  solution  submitted 
to  evaporation  in  a  watch-glass.  Picrotoxin  is  depositeil  and  recog- 
nized by  itrt  feath- 
ery crystidft  and 
bitter  taste"  (rdt- 
ed  States  Dispon- 
Batory,189()).  The 
following  official 
test  is  given :  **  On 
diluting  2  c,c,  of 
alkfdine  cupric  tar- 
t  r  a  t  e  volumetric 
solution  with  10 
c.e.  of  water,  and 
adding  a  small  iKir- 
tion  of  picrotoxin, 
red  cuprous  oxide 
will  l)e  scpMirated 
within  half  an  }irtur 
at  ordinarA^  teni- 
peratures,  and 
much  moro  rapidly 
upon  the  applica- 
tion of  beat.*' 

There  are  no 
prepanitions  of 
cocculus  indicus, 
theacti\*e  principle 
only  lieing  official. 
(Bbiuoa.)        The  therajientio 
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action  of  picrotnxiD  is  that  of  a  spinal  stimulant.  Ib  poisonous  doees 
it  reHernbk>8  Btrycliuiue,  tlie  motor  centreH  being  over-stimulated  and 
ultimat-ely  piirulyzed.  Tlie  centres  of  tbt^  medulla  are  particularly 
affet'ted,  mon?  e-specially  tlie  reHpiratory  ceutren.  Its  action  upon  thfi 
brain  is  not  marked,  altliou^b  it  is  {•ommonly  sni)p<»8ed  to  he  an 
intoxicant.  Its  local  action  i»  severely  irritant,  stimulating  all  the 
secretions. 

Si/mptams, — In  cases  of  poisoning  there  is  burning  in  the  throat 
and  stomach,  with  pain,  cramps,  vomiting,  and  diaiThcea  which  may 
end  in  cutcritiH.  There  is  incoordination  i>f  the  muscles,  twitchinga 
and  incre>ased  reflexes,  which  may  end  in  si>asms  and  convulsions. 
The  respiration  becomes  rapid  and  long  drawn,  distending  the  thorax 
in  a  very  characteristic  manner;  there  may  also  lie  simsms  of  the 
glottis.  The  heart's  action  is  increased  in  raj)idity  an<l  force,  at  first ; 
but  as  the  effects  of  the  ]>oiRon  advance,  the  presiding  centre  becomes 
exhausted,  and  tleatli  takes  i>laco  from  failure  of  the  heart,  A  condi- 
tion of  asphyxia  may  be  threatened  and  coma  may  precede  death. 

The  poisf.n  is  absorVwd* rapidly  from  the  stomach  and  from  the 
surface  of  the  body.  Its  course  after  absorpti<m  is  uncertain.  The 
tissues  of  animals  poisoned  by  picrotoxin  are  sujiposed  to  l3e  poison- 
ous to  other  animals.  The  excretion  of  the  poison  by  the  urine  is 
uncertain. 

Instances  of  poisoning  are  rare.  In  one  case  the  application  of 
a  tincture  to  the  scalp  of  a  child  for  the  puriK^se  of  desti'oying  pedi- 
culi  caused  death,  which  was  ju'ecedod  by  muscular  twitchings,  con- 
trficted  pupils,  and  convulsions  (Mediad  Examifter^  Vol.  \TtI.,227). 
Two  other  cases  are  recorded.  In  one  case  several  men  dnmk  of 
some  be^r  that  was  ]x>isonous,  one  of  wliom  dletb  The  other  case 
was  that  of  a  boy,  aged  twelve  yeai-s,  who  ate  of  a  mixture  of  the 
Worries  int-endeil  for  use  in  destroying  fish ;  gastro-enteritis  followed 
and  terminated  in  death  tm  the  nineteenth  <hiy  {3Micxtl  Nnvs^ 
November  3d,  18()(i;  PJdhuhlphia  Medical  Times,  Vol.  XIV.,  748). 

The  ptsi-mfnian  (ipptutranrfH  are  of  little  value  excei>ting  the 
evidences  of  gastro-intestinal  irritation  or  jxissibly  enteritis  and  i)eri- 
tooitis* 

The  treatment  consists  in  removing  the  poison  from  the  stomach 
and  adminisbn*iag  chloral  hydrate,  which  lessens  the  motor-excita- 
bility and  spasms.  Chloroform  also  may  be  nMpiired  when  the  con- 
vulsions are  severe.  In  experimental  work  imraldehyde  and  arayl 
hydrate  have  been  found  to  lessen  the  toxic  effects  {CentmUdati  jfir 
kfinische  Malicm^  August,  1889),  and  should  prove  useful  as  antidotes. 
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Oilrhintm  nutumnale,  LinB.,  a  memljer  of  the  order  Liliaceae,  doea 
not  occur  iu  Anierk'4i»  hut  is  found  growing  wild  iu  (ireat  Britiiin  and 
iB  mdiKenous  to  central,  eJistem.  and  Boutheru  Enrn|>f>.  It  is  closely 
alHod  to  veratruin.  The  parts  that  are  employed  medicinally  arr^  the 
corm  and  sec^ds,  but  all  parts  of  the  plant  contain  tlie  active  princi- 
ple. The  plant  i« 
bifuuial,  producing 
alKuit  Septenilier  a 
iM^autiful  [lurple  tinw- 
er  resembling  the  cro- 
cus, and  the  following 
8X*ring  the  leaves  ai>- 
pear  and  continue  to 
grow  until  midsum- 
mer when  the  seeilB 
are  ripened.  The 
young  corra  springs 
from  the  Hide  of  the 
old  one  in  midnum- 
mer  aud  increases  in 
size  until  the  flower 
api^ars  without  foli- 
age. The  seed  caji- 
sules  remain  under- 
ground until  the  suc- 
ceeding year  when 
tiiey  ap|>ear  with  the 
leaves.  Tlie  foliage 
begins  to  fmie  iu  mid- 
summer at  the  time 
that  the  ne'w  plant 
liegins  to  grow.  The 
I>arent  corm  begins  to 
shrivel  aa  the  oew  one 
grows.  The  mediciiia]  propertie«i  of  the  plant  are  mo«t  marked  in 
the  second  aeaaon  whets  the  seeiU  an^  n^t-rirMi  and  before  the  young 
offshoot  haa  acquired  any  strength. 

The  corm  and  weetls  are  the  i)arts  employetl  iu  medicine.  They 
are  not  now  administered  in  sulistance,  but  have  U^en  ho  employed,  the 
dose  of  the  powderetl  corm  or  seed  lieing  fn>m  two  to  ten  grains. 
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TliB  seeds  are  more  imiform  in  strength  and  their  prejmrations  are 
more  reliuhle  thau  those  of  the  corm. 

The  United  Htates  Pharmacopcpial  i>re]>aratioDs  consiBt  of  a  wine 
of  the  mat  and  a  wints  a  fluid  extrurt,  and  a  tincture  of  the  seeds. 
The  British  Pharmacopoeia  orders  two  fresh  extracts,  extractum  col- 
chiei,  25  parts  of  fresh  corm  in  1,  and  extiYi^tum  colchici  aceticum, 

18  partH  in  1,  and  vin* 
tun  colchici,  1  of  dried 
corrn  in  5.  The  tino- 
tnre  is  the  only  prepa- 
ration of  the  seed.  1 
I>art  in  8  jirnof  spirit 

The  corms  are  com- 
posed chiefly  of  starch 
and  moistnie.  By  drj'- 
ing  tho3  lose  about  two- 
thirds  of  their  weight. 
The  active  princi- 
ple cohhtt^Ine is  present 
ID  all  i>artfl  of  t!ie  plant, 
in  the  root  in  the  pro- 
portion of  from  .05  to 
.2  per  cent. ,  and  in  the 
six^d  more  regularly 
al>out  .2  i>er  cent. 
Haines  in  Hamilton'B 
"  Legal  Medicine  " 
gives  the  amount  pres- 
ent in  all  parts  of  the 
plant  from  1  to  L5  per 
cent.  Blytii  quotes  it 
in  the  seeds  1.15,  and 
in  the  bulb  1.4  to  1.5 
per  cent.  Colchicine  is  considered  an  alkahiid.  It  r^ccurs  as  a  yel- 
lowish-white or  whit*)  amori^hous  powder,  occasionally  in  crystal- 
line nemlles.  It  is  intensely  l>itter,  soluble  in  all  proportions  of 
water,  and  in  sj)irits,  iK^nzene,  ether,  chloroform,  and  acids.  It  is 
alkaline  in  reaction.  Heated  with  acids  it  is  decomposed,  forming 
cokhiceine,  which  eryshilHzes  in  neeilles,  is  but  slightly  soluble  in  cold 
water,  and  is  much  less  bitti^r  than  colchicine.  It  possesses  acid 
f>roj)erties  and  combines  with  alkalies  to  form  salts.  It  is  not  em- 
ployed medicinally,  and  is  of  but  little  value  except  in  supplying  a 
test  for  colchicine* 


Fio.  Mi— Colcbic'uuj  Autumiwle:  sbowfnK  plant  In  fruit.    Bdow 
fa  swo  &n  enlArK««i  wmmI  and  the  same  In  BfwUoti. 
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The  action  of  colchicdne  greatly  resembles  that  of  Teratnim,  and 
eases  of  jioisomng,  without  a  history  cf  the  fuuse.  may  readily  be 
mistaken  for  poisoning  by  veratrnrn,  hellebore,  aconite,  or  even  ar- 
senic, or  other  gastro-intestinal  irritant.  It  exerts  a  very  severe  ir- 
ritant effect  upon  the  mucous  membrane  of  the  stomach  and  Viow< 
which  is  supposed  to  bo  not  altogether  due  to  its  local  action,  as' 
the  game  symptoms  arise  when  the  alkaloid  is  administenxl  suV>- 
cutaneously.  Upon  the  medulla  and  cord  it  is  al^o  detiressant,  weak- 
eniug  the  heart  and  resiJiratiou  and  reilucing  reflex  irritability.  Sen- 
sation is  also  diminished.     It  has  little  or  no  action  upon  the  brain. 

Stjmphmi^, — The  al>8orption  of  the  ikjisou  is  slow  and  tlie  course 
of  the  symptoms  is  prolonged,  extending  over  several  (hiys  and  pet^ 
sisting  after  the  drug  is  stopped.  EelapseB  also  occur  freciuently. 
The  early  symptoms  are  a  burning  in  the  throat  and  stomach,  with 
nausea,  vomiting,  abdominal  pain  and  tenderness,  and  diarrhoea. 
The  dejecta  are  loaded  with  bile,  and  may  contain  blood,  mucus,  and 
Hakes  of  lymph.  The  vomiting  and  purging  may  l>e<M>me  excessive 
and  be  followed  by  coUaf>se  and  death.  The  pulse  and  respiration 
become  very  much  enfeebled  and  circulation  fails,  but  the  muscular 
weakness  is  not  so  early  nor  so  severe  as  in  poisoning  by  the  other 
irritant  jMsisons.  Death  does  not  take  place  fur  forty -eight  hours  or 
later;  in  numerous  cases  it  has  not  ocetirred  for  a  week,  and  in  one 
case  not  until  the  twenty-seventh  day.  Convalescence  is  slow,  the 
weakness  and  gastric  di^turtiance  continuing  for  some  time. 

Colchicum  jM^isoning  is  not  very  commtm  in  this  country,  but  in 
Europe  it  is  of  frequent  <x*curr<3nc^  from  the  employment  both  of  the 
plant  and  from  the  drug.  Of  55  cases  collected  (Blyth)  6  proved 
fatal.  The  fatal  dose  varies,  as  the  reliability  of  the  preparations  ia 
uncertain.  Haines  mentions  i  grain  of  colchicine  as  the  minimum 
fatal  dose.  Three-fifths  of  a  grain  has  caused  death.  Taylor  men- 
tions a  case  in  which  the  ingestion  of  three  and  a  half  drachms  of  the 
wine,  in  dividetl  doses,  resulteil  in  death  on  the  fourth  daj. 

Five  com-icts,  recc»vering  from  suiKical  ojienitions,  were  given  hio 
ounces  of  wine  of  colchicum  in  mistake  for  Peruvian  bark  and  wine. 
Two  died  at  the  end  of  eighteen  hours,  one  in  twenty,  one  in  twent.\- 
two,  and  one  in  twenty-nine  liours.  Nu  symptoms  apix-ared  during  tlio 
first  two  hours,  except  heat  at  the  epigaiitiium.  Th«ni  thm  l»ecame  raj*- 
idly  ill,  witli  pain  in  Btomacb  antl  throat,  nausea*  vomiting,  frequent 
alvine  evrnmations,  paleniHW,  and  coldness  of  surface,  weak  imlse.  In 
six  hours  all  the  symptoms  were  more  severe,  particularly  the  pain  in 
pharynx  and  the  vomiting.  The  mental  faculties  remained  unim- 
paired and  there  was  no  alteration  in  motor  or  aensory  power.  Tho 
treatment  consist*^!  in  the  administration  of  anlphnrir  ether  and  lau- 
danunii  emulliunt  drinks,  and  cnemata,  and  the  ai)pUcation   of  boat 
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to  the  surface  and  extremitiea.  Preceding  death  there  was  lividitv 
of  the  fingers  and  naila,  an  iL-y-tiokl  skin,  and  vesical  and  rectal 
tenesmus. 

Post-mortem :  Mncous  uiembraues  were  congested.  There  were 
no  uk'ers  or  traces  of  iniiamraatioii.  The  stomaclj  and  intestines 
were  distended  with  gas,  and  cout;iined  a  quantity  of  oiiatiue  fluid. 
No  other  idmnge  was  jireseut  excepting  a  marked  vast^ularity  of  the 
brain  and  cord  {L'  Union  Mklwak\  March  27th »  1855). 

The  post-mortem,  appearances  are  limited  to  the  gastro-intestinal 
tract,  but  in  some  cases  where  the  symptoms  of  irritation  have  l*eeu 
severe,  the  local  signs  have  not  been  very  marked.  There  is  gener- 
ally retluess  of  tJie  mucous  membrane  and  areas  of  ecchyniosis.  In 
advanced  stages  i»atches  of  intiamniatiou  and  ulceration  are  found. 
ThoHe  c< editions  are  most  marked  in  the  stomacli  iind  upper  pjirts  of 
the  inteHtines,  but  may  extend  into  the  colon.  The  kidneys  alao  are 
sometimes  congested, 

Tlie  treatment  must  be  chiefly  directed  to  allaying  the  irritation 
of  the  stomach  and  bowels.  Tlie  vomiting  will  generally  have  re- 
moved the  poison,  but  if  the  (iuuntity  of  poison  has  l>eeu  great,  the 
storaach-pumji  should  be  used.  Tannic  acid  should  be  given  to  ueu- 
tralize  the  alkaloid.  Castor  oil  should  also  bo  given^  to  remove  any 
traces  of  the  poison  fnuu  the  intestines.  Opiates  and  demulcent 
drinks  are  required  to  soothe  the  in'itation.  The  depressi<jn  w^ill 
call  for  stimulants,  and  strychnine,  atropine,  or  digitalis  may  prove 
of  value  to  support  the  failing  heart  and  circulation. 


Curare. 

Curare  is  an  uncei-tain  compound  prepared  by  the  natives  of  Bra- 
zil, varying  according  to  the  part  of  the  country  from  wlncli  it  has  come 
and  the  tribes  by  \^'honj  it  has  been  prejMired,  It  is  composed  of 
the  juices  of  several  ijlants,  but  in  all  the  secretion  of  some  specien  of 
strychnos  is  to  be  found,  that  obtained  from  StrtfrhntfS  toxi/era  Ixnng 
most  commonly  present.  Curaro  reaches  tJiis  country  as  a  dry,  brit- 
tle extract,  tlark  brown  in  color,  and  having  a  di.sagreeable  odor.  In 
appearance  and  strength  it  varies  considerably  and  no  definite  per- 
centage of  the  active  principle  has  Ijeen  determined.  The  active  prin- 
ciple is  cnmrine,  which  lias  been  separated  as  a  crystalline  botly,  form- 
ing in  four-sided  hygroscopic  crystals,  bitter  in  taste  and  alkaline  in 
reaction.  Pure  concentrated  sulphuric  acid  produces  a  beautiful  blue 
color  which  distinguishes  it  from  strychnine.  Nitric  acid  rendera  it 
puriile.  Potassium  bichromate  and  sulphuric  acid  cause  a  persistant 
violet  color.  Tho  iIosh  of  curare  is  from  g'o  to  ^  grain,  and  of  cum- 
rine   -Jv  to  jjy  grain. 
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Curarine  acts  an  a  depressant  npon  tbe  peripheral  terminatiouft  of 
the  motor  Derve*?,  nffectiD^  first  tho  voluntary  muscles  und  lut^^T  tho 
iuvuhiutary.  lu  time  its  action  extends  to  the  spinal  cord  and  ulti- 
mately to  the  braio.     Death  t-ikes  place  from  respiratory  failure. 

The  mjmptums  of  poistmiug  are  a  feeling  of  laHsitUile  and  an  ina- 
hility  to  move  the  extremities,  which  extends  until  complete  paralysis 
tidses  phice.  The  loss  of  nniscalar  power  l>e|j:in8  in  the  lower  extremi- 
ties. Tlie  respiration  and  heart  ^n*adually  b<^come  weakened,  the 
l»loo<l  pressure  falls,  and  a  condition  of  cyanosis  superveneB.  The 
body  temperature  is  increased  at  firsts  hut  becomes  subnomml  when 
the  symptoms  be<.'ome  severe.  A  j^lyco.suria  may  be  estublished. 
Muscular  twitchings  are  also  occasionally  produced.  The  brain  and 
inielligeuco  remained  uuafTecte^l  until  the  effi>etd  of  tlie  fioisoD  are 
far  advance*l. 

The  coui-se  of  tlie  iKJisonini;  is  nipid  when  the  i^oison  has  been 
introduced  sulxnitaneously.  The  symptoms  be^^iu  almost  immedi- 
ately anil  within  a  few  hours  the  effects  bof^iu  to  subside.  The  ex- 
cretion of  the  poison  hy  the  kidneys  is  rapid  and  within  twenty-four 
houre  is  completed.  TVlieu  taken  into  the  stomach  the  ahsor]ition  is 
very  slow,  and  the  i»oi.*§on  is  excretetl  from  the  system  a.s  rapiilly  as  it 
I>as8es  into  the  blot>d,  in  conset|ueuce  of  which  the  action  of  the  drufj 
is  never  severe  nor  dangerous.  This  apparent  inertness  has  led  to 
the  belief  that  the  poison  was  deconipowrd  in  tlie  Ktoniach  and  might 
l)e't^iken  with  imi»unity.  It  has,  however.  Wen  shown  by  exiKTiment 
that  if  the  renal  arteries  are  ligattnl,  the  symptoms  of  poisoning 
rapidly  begin  and  continue  to  increase  in  severity.  Should  any  dis- 
ease interfere  with  the  function  of  the  kithiey  the  same  result  would 
follow. 

Very  severe  effects  have  foUoweil  the  aecidenUil  introil action  of 
a  few  drops  of  a  solution  into  a  wound,  but  nt»  fnt.il  i'\\s^f^  of  ]Hiis<miijg 
are  reconleil. 

Trt'iitmtnt,  ~\{  the  poinon  has  been  taken  into  tlie  stoiuri'  li  t  hiiic 
acid  is  to  Ik*  iidminist*»reil  and  the  stomach  emptitnl  bv  eiii<  ti*^  juxd 
thoroughly  washed.  If  it  hiis  entered  through  a  wound,  or  hai*  lieeu 
administered  hypcHlermicali> ,  the  limb  should  be  ligaturt'tl,  the  part 
waiih^,  and  a  solution  of  permanganate  of  pot^iMsium  applicil  with  tlie 
expectation  of  neutralizing  such  of  the  ik^isou  as  may  remain  trnab- 
sorbed.     No  antidote  is  likely  to  i>rove  of  a i  '  i»  in  count<'nict- 

ing  the  efftvts  of  the  i>oison,  but  artificial  re>t  ^  shtmld  be  coa- 

tinned  to  soatiuxi  respiration  until  the  paij^on  had  been  excreteit 
Kxperimeotft  npon  animals  have  shown  that  life  may  lie  retained  in 
this  manner  after  more  than  double  the  lethal  do^ehas  he«'n  adminiH- 
tered.    The  administration  of  diuretice  and  cox^ious  draughts  of 
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water  and  frequent  nse  of  the  catheter  may  hasten  the  e^^cretion  of 
tlie  poison.     Strychnine  and  atropine  may  be  used  to  stimulate 
respiration. 

Digitalis, 

Digitalie  is  a  genus  of  the  order  Scrophiilariaceoe,  containing 
eral  sijecies,   all  of    which  ixjssess  similar  poisonous  properti< 
Dltjftalis  ptuy}i(rt'{i  L.,  the  species  official  in  all  the  pharma<?opoeh 
is  indigenouH  to  Great  Britiiin  and  centi*al  and  sonthern  Eiiroi>e ; 

is  cultivated  in  tl 
couDtry  for  me<lici] 
purposes  and  aa 
ornamental  plant, 
is  a  biennial,  growing 
along  hedges 
woods.  During  t 
first  year  it  consists 
a  bunch  of  rootlets 
a  cluster  of  mullieu-Uke 
leaves,  dark  green  and 
pubescent.  In  the  sec- 
ond year  it  sends  forth 
a  simi>le  leafy  stalk, 
terniinatiug  in  a  lonj 
raceme  of  drwjpij 
somewhat  bell-sha] 
purplish-pink  flowei 
The  leayes  are  dark 
gieen  and  moilera< 
hairy  on  the  upi^er  si 
face,  and  of  a  lighter 
color  and  very  i)ul 
cent  on  the  under  hi 
face.  They  are  obl< 
the  lower  ones  as  mu< 
as  eight  to  twelve  inches  long,  tapering  at  the  base  into  winged  f< 
stalks,  creuate  ^ith  blunt-pointed  apices.  The  mid-rib  is  broad 
prominent.  All  parts  of  the  plant  have  the  charactc^ristic  niedicin 
proiM^rties ;  the  seeds  are  said  to  be  about  ten  times  stronger  than  tl 
leaves,  but  the  latter  only  ai'e  employed  in  medicine.  They  are 
rected  to  bn  gathert'd  when  the  tlowei-s  are  f>artially  expanded, 
they  conttiiu  at  that  tiaie  the  largest  amount  of  the  active  principh 
The  cultivated  is  not  so  active  as  the  wild  plant.     The  dried  lea^ 


Fta.  V7.—Vig\ta\t$  PiirpuivA,  Linn.  Foxglove.  PUnt  in  blos- 
aoin,  flower  allf^tilljr  reduced  tn  ftlze.  and  secUoo  of  tlower 
batiu'al  flbstt.    CBailloti.) 
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and  the  pcwdered  leaves  of  commerce  are  very  imreliablef  for  the  ac- 
tive principles  aro  exceedingly  uiii^table,  they  are  readily  injured  in 
tlio  procGiis  of  drying  the  leaves,  and  the  deterioration  is  increased 
hy  a^e  find  expotmre.  On  this  aceoaut  digitalis  and  its  pi^iiaratioiiB 
are  oft^n  alnio-st  devoid  of  any  medicinal  or  toxic  action. 

The  active  principles  of  digitalis  are  a  series  of  Khicosides,  the 
chemical  compoeition  of  which  is  very  complex.  The  analysis  of 
Schnnedel>erg  is  now  very  generally  ain^'epted  an  reiiri'senting  these 
constituents.  He  descrilies  four  principles :  (1)  /%//«////,  identicAl 
with  Homolle*s  French  digitaline,  digitaline  amorphe  of  tlie  Codex, 
and  dii^italin  of  the  British  PlmnuacopoBia^  formerly  official  in  the 
Uuiteil  States  PharmiK'opwia*  This  iainsolnhlo  in  water,  but  reiulily 
soluble  in  alcohol.  (2)  Digtlaxin^  which  is  essentially  digitaline  cris- 
tallisee  of  the  C<xiex,  and  Naiivelli's  digitaline.  It  is  insoluble  in 
water  and  8i)aringly  soluble  in  ak*ohoL  (3)  I^ifjIfalciHy  forming  chiefly 
the  German  solnlile  <Ugitalin,  soluble  in  Inith  alcohol  and  water*  (4) 
Diffifonhi,  which  is  devoid  of  the  physiological  action  of  digitalis,  solu- 
ble in  water  and  alc^djol,  and  i-eHembles  s/iponiu  in  its  chemical  charac- 
ters. Gum,  resins,  and  various  inert  suljstances  are  also  preaent. 
Digitalin  when  obtained  pure  is  a  very  active  medicine,  but  as  gen- 
emlly  supplieil  is  uncertain  in  its  action  and  sometimes  almost  inert. 
So  irregular  is  the  strength  of  the  different  <ligitiliDS  that  many 
accidents  have  arisen  from  the  substitution  of  one  form  for  another 
in  reiK?ftting  prescrijitions.  Digitoxin  is  now  prepared  in  a  i»ure  statit 
and  is  coming  into  very  general  use.  It  is  similar  in  its  properties  to 
di^^italin  but  much  more  acti%'e,  the  do^  being  from  jj,j  to  x  Jd  grain. 
Digitalis,  in  small  d()se8,  is  a  canliao  stimulant,  and  in  toxic 
doses  a  jmralyzaut  of  that  organ,  which  effects  are  produced  through 
its  action  ui»on  the  nerve  centri'S  ]irt\Hidiug  over  the  lu^nrt  and  ciica* 
lation.  In  its  primary  action,  a  stimulation  of  the  iuhibitui-y  Derrea 
pnxluces  a  slowing  of  the  heart,  an<l  a  similar  action  upon  the  in- 
trinsic ganglia  prtilongs  and  increases  the  force  of  the  cotitraction. 
At  the  same  tirni^  the  viiso-motors  are  stimulated  and  the  blood  pres- 
sure is  raised.  The  seccmdar^'  action,  arising  from  overdoses  or  tlie 
pn:)longed  use  of  the  drug,  is  to  exhaust  tht^e  centn^  and  cause  a 
weakening  of  the  heart«  a  relaxation  of  tlie  vaso-motors,  and  death 
from  syncojio  or  asphyxia.  The  ill  eff^H^ts  of  the  drug  also  extend 
to  the  other  centres  of  the  medulla,  Ut  the  spinal  cord,  and  to  the 
I  brain. 

^H  The  action  of  digitalis  upon  the  gaatro-intestinal  tract  is  as  char- 

^^L  ^  Acteristic  as  that  n]ion  the  heart.  It  irritat^^s  the  mucous  membrane 
^^P  and  stimulates  the  8e<^nHiou  of  the  glands  of  the  mouth  and  stomach, 
I  and  later  irritates  the  small  and  large  inti^stineja,  i 

^B  Vol    III  -;m  < 
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Tbe  »ijmp(otn8  of  poisoning  begin  as  a  sense  of  heat  and  pain  at  the 
epigastrium  wifcL  naunea  and  vomiting,  followed  sometimes  by  sali^ 
tion,  initiitiou  of  the  throat,  colii%  diarrhti?a,  and  other  distarbances 
the  stomach  and  bowels.  These  symptoms  are  not  all  due  to  its  h 
irritant  action,  but  in  t>art  arise  from  central  disturbance;  this  is 
ticularlj  true  of  the  nausea  and  vomiting,  Tht^re  also  occur  musci 
weakness,  a  lowering  of  temi>erature  with  cbiUiness  and  shivering, 
disturbances  of  vision,  noises  in  the  ears,  and  a  sense  of  w< 
depression,  and  uneasiness.  The  heart  is  at  first  slow  and 
OU8,  but  gradually  becomes  spasmodic  in  its  action^  and  ultimate! 
increases  in  rapidity*  with  irregularity  and  feebleness.  The  respii 
tory  disturbance  vkhich  accompanies  this  depi'ession  and  the  coi 
quent  deterioration  of  the  blood  add  a  condition  of  cyanosis  to  t] 
direct  poisojious  effects.  During  the  last  stages  the  accuraulatiou  ol 
carbonic  acid  becomes  very  marked  and  may  give  rise  to  convulsions 
and  coma.  The  action  of  the  kidneys,  which  at  first  was  increased, 
becomes  suppressed.  The  intellect  generally  remains  clear  until  tbe 
last,  or  until  influeuced  l)y  the  impure  blood.  The  action  of  tligi- 
talis  is  greatly  increased  by  certain  diseased  states  of  the  heart,  which 
has  enfeebled  the  muscular  tissue,  such  as  dilatation  and  fatty  de- 
generation. When  there  is  disease  of  the  arteries,  or  other  organs 
to  interfere  with  circulation,  or  when  ascites  or  general  anasaixm  is 
present,  the  nnfavorable  effects  are  more  rapidly  develnj>ed. 

Digitahs  is  absorl^ed  from  the  stomach,  intestines^  rectum, 
denuded  surfaces  of  the  body ;  its  i)assage  into  the  blood  is  slow, 
from  one-half  to  two  or  three  hours  may  elapse  before  the  symptoi 
appear.     Its  course  after  absorption  is  undetermined,  as  the  gluc< 
sides  are  rapidly  decomposed  and  cannot  be  detected  in  the  tissut 
of  the  body.     Its  excretion  is  also  uncertain  and  its  presence  in  th< 
urine   has  not  l>een  clearly  demonstrated.      The  continuous  use  c 
moderate  doses  tends  to  an  accumulation  of  the  drug  in  the  systei 
and   in   time   causes  depression,   nausea  and  vomiting,  disordei 
heart,  and  other  evidence  of  its  toxic  action.     The  question  of  cumi 
lative  action  of  the  drug,  manifested  by  a  sudden  onset  of  toxic  sym] 
toras,  is  one  that  has  received  much  attention  and  is  doubted  by  manyj 
During  the  administratinn  af  digitalis  the  occurrence  of  acut'e  dii 
ease,  a  sudden  checking  of  the  action  of  the  kidneys,  or  the  rapid 
removal  of  ascitic  fluid  may  immediately  be  followed  by  serious  ci: 
culatory  depression  and  tumultuous  action  of  the  heart;  but  anj 
sudden  action  without  such  causes  is  not  so  evident.     Numerous  ii 
stances  have  been  reported  of  unfavorable  symptoms  arising  durin( 
its  prolonged  use  and  i^ersiHting  after  the  drug  has  l^en  stopi 
but  in  all  such  cases  there  have  been  signs  of  a  gradually  increasi 
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action  until  the  limits  of  aaieiy  have  been  paeaed.  It  will  generally 
be  f<nind  that  the  symptoms  of  poisoning  have  been  preceded  by  pre- 
moiiitory  signs, 

TLe  fatiil  quantity  is  uncertain  on  account  of  the  variability  of  the 
drug  and  tlie  incomiileteness  of  the  rei>orts  of  fatal  caaes.  A  caae  is 
reported  of  a  woman,  22  years  of  age,  who  took  hy  mistake  au  infusion 
prepai-eil  from  2  drachms  of  the  leaves,  and  died  on  the  fifth  day 
(Ziemssen).  Blyth  gives  tlie  following  table  of  maximum  doses  and 
considers  that  double  the  quantity  would  l»e  dangerous — powdered 
leaves  4^  grains,  infusion  4JS0  minims,  tincture  45  minims,  digitalin  ^ 
grain.  Haines  (Hamilton's  **  System  of  Legal  Medicine")  gives  8  or  10 
grains  of  the  powdered  leaf  as  the  probable  fatal  cjuautity.  These 
doses  are  far  below  the  line  of  danger  according  to  present  uses  of  the 
drug.  Pareira  refers  to  drachm  doses  of  the  tincture  three  times  a 
day  for  a  prolonged  peri otl,  and  to  doses  of  one  ounce  of  the  tincture  to 
Ije  re|)eated  in  twenty -four  hours.  It  has  been  very  common  to  treat 
delirium  tremens  with  half-ounce  doses  of  the  tincture,  and  more  re- 
cently pneumonia  has  l>een  treated  by  doees  of  the  infusion  r»r  juice 
which  represents  125  grains  of  the  leasee.  Of  digitalin  also  very 
large  doses  have  been  given, 

A  man,  22  years  of  age,  toeecapemilit^iry  service,  took  doring  four 
weeks  al)out  211  gnvins  of  powdered  digitalis  leaves.  After  eleven 
days  he  became  ill  with  nausea,  loss  of  appetite,  tenderness  over  the 
stomach,  pain  in  the  head,  giddiness;  the  pulse  was  oU,  temperature 
normal.  Before  death  the  pulse  became  52,  with  vomiting,  noises  in 
the  ears,  disordered  vision,  great  debility ;  he  had  freijuent  faint- 
ing fiti*,  iiud  died  Hudtlenly  after  an  attempt  to  walk  from  his  bednjom 
(Blyth,   Vitrh'ijnhmhriff  fur  fjrriiMiehe  MaiictH,  187G,  402). 

A  woman,  23  years  old,  took,  with  suicidal  intent,  16  granules  of 
digitalin  at  7  a.m.  ;  two  hours  Inter  shivering  and  giddiness  and  hnl- 
lucinations  liegan  and  continued  throughout  the  day  and  night,  with 
dyspna^aand  cold  sweats.  The  f<»llowirjg  morning  all  symptoms  sul»- 
sided.  Fort}  granules  were  then  ttiken  and  in  one  hour  she  became 
giddy,  and  suffereil  with  chillinem,  cold  sweats,  copious  vomiting, 
colicky  pains,  and  muscular  weakness.  No  action  of  the  bowels; 
urine  was  suppressed;  the  eyes  felt  large  and  bulging.  This  ccm- 
ditiou  continued  for  nearly  forty-eight  hours  when  she  was  seen 
by  a  physician;  she  was  then  motionless,  and  hfKl  exophthalmus^ 
ililated  pu|»ils,  pallor,  cold  sweat,  jiulse  small  and  inti»rmittent, 
almost  imoerceptible,  40  to  48  per  minute;  epigastrium  t»»Dder.  On 
the  tlurd  day  the  symptoms  began  to  improve  and  rec<ivery  followe<l 
(DlythK 

Du  Koppe  for  experiment  took  of  digitoxin  1-5  milligrammes  and 
the  UHit  day  1  milligramme  witliout  result.  F«»ur  ditys  latter  hi'  tot^k  2 
milligram mes  in  alcoholic  solution.  An  hour  later  he  felt  faint  and  ill 
and  giddy,  pulse  nonnal  in  frecjuencv  but  irregular.  Four  hours 
hitler  the  pulse  was  5H  |)er  minute  aiiu  intermittent,  vomiting  com* 
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menced,  and  the  pulse  sank  to  40,  tliere  was  a  feeling  of  conBtri4 
and  iiDeasinesa  in  the  cliest  with  every  intermission.     Muscular  par 
reduced,  disordered  visioD,  sleeplessness.     On  the  third  day  he  be# 
to  improve  but  did  not  recover  for  several  days  (Blytb,  Archiv 
Expaiftwutdk  Fathologle  und  Phnnnakolmfk,  Vol.  IH.,  239, 1875). 

The  progntms  of  digitalis  poisoning  is  generally  hopeful,  as 
tardy  absorption  allows  treatuieut  to  Ije  more  effectual  than  in  nu 
other  ft>rnis  of  poisoning. 

The  frafttneni  consists  in  emptying  and  cleansing  the  stomach, 
miuistering  tannic  acid  to  prevent  absoii»tiou,  and  i>nrgatives  to 
move  any  traces  of  poison  fn  »m  the  stomach  and  bowels.     To  counl 
act  the  depressant  action  atimulants  are  indicated.     Warmth  to 
extremities  and  surfjLce^  electricity,  and  other  such  means  ai-e  recjuired 
to  maintain  the  circulation,     Eest  in  the  i-ecumbent  position  shoi 
lie  niaintiiiued  for  the  same  purpose  and  to  prevent  any  sudden  ovi 
taxing  of  the  heart.     The  gastric  pain  and  iiTitiition  ^lU  be  relies 
by  o[iium.     No  physioh»gical  antidote  has  proved  of  any  service 
this  form  of  poisoning. 

Aconite  has  been  suggested  as  an  antagonist  to  the  action  of  di[ 
talis  u|)on  the  circulation,  as  in  small  doses  the  actif>n  of  the  two 
opposite  in  character,  and  digitalis  has  been  used  in  cases  of  poise 
ing  by  aconite.     Aconite,  however,  would  require  to  Iw  used  wi( 
caution  on  account  of   its  depressant  effects  aud  in  certain  stii 
would  aggravate  the  condition  of  the  i>atieut.     When  there  is  daD| 
of  failure  of  the  heart  and  circulation,  strychnine  and  other  canlti 
stimuhmts  will  j>r<^)ve  of  service. 

The  poHt'ttntrft'iit   ejctiminaiioH    furnishes  no  evideuo-e  as   to 
cause  of  death  unless  traces  of  the  poison  are  diacovere^l  in  the  stoi 
acb  aud  intestiin*s.     In  some  cases  of  poisoning  by  tlie  leaves,  ar< 
of  congestion  have  been  found  on  the  mucous  membrane  of  the  atoi 
ach.     The  vessels  of  the  brain  have  also  been  descrilied  as  great 
congested,  but  in  other  instances  the  brain  lias  been  aujemic 
other  organs  are  generally  in  a  condition  such  as  might  l>e  exp 
in  death  from  asphyxia. 

As  the  gbicosides  are  decomposed  in  the  system  no  evidence 
any    value   is   to  lie  derived    from  an  examination  of   the   orga] 
although,  in  the  famous  Ponimerais  trial,  evidence  of  the  present 
of  some  heart  poison  wjis  said  to  have  l>een  obtiiined  V»y  i»hysiolof 
cal  tests  after  the  body  had  been  buried  thirteen  days.     In  this  ci 
the  same  effects  were  derived  from  tests  witli  vomitotl  matter  obtains 
from  the  clothes  and  in  the  bedroom  of  the  patient.     The  jireHence 
nnabsorbed  i>ortions  nf  the  poison  will  furnish  the  most  trustwort 
evidence,  and  all  vomiteil  matter  and  the  contents  of  the  stoma 
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aLoukl  be  preaeired  for  the  iinr|H»«H.  A  further  difficulty  in  deter- 
milling  the  preeence  of  this  poison  is  the  abeence  of  any  troatworthy 
chemical  teeta. 

Gelsemlum. 


Gfhenntfm    Hempervirem,    L,,     Gdaem 
yellow  jaHiiiiiie,  nrder  Logauacetv,  is  a  beai 


nn  iHihlum,  Michx.^  the 
If ul  dowering  plaut  iiidi^^ 
unus  t*»  the  United  Suites  from  Pennsylvania  aoutliward.  and  intro- 
duccnl  into  the  northern  Stjites  and  Europe  as  an  ornamental  plant. 
It  is  an  overgieen  climbing  pknt  with  a  slender,  smooth,  purplish 
stem  and  dark  shining  green  leaves, 
lanceolate  and  entire,  with  minute 
stipules,  growing  opposite  to  each 
other  and  bearing  in  their  axils 
clusters  of  flowers,  bright  yellow 
in  c*>lor  and  9we«^t  scented.  The 
cortdla  is  tubular  with  a  fiue-lol»cd 
border,  one  to  one  and  a  half  inches 
long.  The  fruit  is  a  dnwipiug  jxkI. 
The  stem  springs  fnim  a  large 
woody  rhizome,  8U|»plied  with  nu- 
merous fine  rtx>tlets»  The  rhizome 
and  roots  are  otlicial  under  the  title 
gelsemium.  They  are  cylindrical, 
i  to  1  inch  long,  i  to  }  inch  thick, 
yellowish-brown  externally,  with 
dark  pur|de  longitudimd  lines. 
The  bark  is  tliiu  and  closely  at- 
tachcii.  The  pro[iertie8  of  the 
plant  dejieud  upon  the  alkaloid 
(jvUamut^  which  is  pr».'8ent  in  all 
parts  of  the  plant,  but  is  most  abundant  in  the  bark  of  the  rhijsome, 
estimated  at  alniut  i  to  i  of  1  per  cent.  (\Vormle>  \.  It  is  a  yellow- 
ish-white amori>hous  jiowder,  extremely  bitter,  very  soluble  in  chloro- 
form and  ether,  less  so  in  alcohol,  and  only  slightly  soluble  in  water. 
^^o%^  ^  to  ^  grain.  Oelsemine  exists  in  the  plant  in  combination 
with  gelsemic  acid. 

Oelsemine  is  a  motor  paraly/iint,  its  action  lieing  directed  to  the 
motor  centres  of  the  cord,  in  this  way  diflfering  from  curarine  and 
coniine,  in  which  the  motor  paralysis  is  due  to  the  peripheral  termi- 
natioQS  of  the  nenrea  lieing  affected.  The  respiratory  centre  is  spe- 
cially d«prf«M^d,  the  respirations  growing  weaker  and  weaker  until 
paralysis  and  death  take  place.    The  heart  is  also  depressed  and 
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the  blood  pressure  lowered,  but  not  so  severely.  Sensation  is  slowly 
influenoed  aud  the  brain  also  becomes  affected.  The  effect  upon  the 
eye  and  muscles  of  the  face  is  very  characteriHtic,  the  third  nerve 
becoming  paralyzed  early.  The  muscles  of  the  toDgne,  pharynx,  and 
lower  jaw  are  affected  early, 

T4iG  sipiipfomH  of  poiHODiug  are  depression  and  laftSiitutle,  the 
limbs  become  weak  and  uuable  to  sustain  the  Ixidy ;  tetanic  spasma 
som^^timoH  are  present,  and  alternate  with  the  muHcular  paresis. 
Ai4  the  effects  iucrease  there  are  vertigo  ami  dizziness,  the  A^sion  be- 
comes disturbed,  the  pupils  are  dilated,  ptosis  may  be  present,  the 
tongue  feels  thick^  speech  becomes  difficult,  and  tlie  lower  jaw  falls 
and  remains  open.  The  respiration  is  slowed  from  the  first  and 
each  respiratory  act  is  an  effort.  Cyanosis  usually  precedes  death. 
When  the  symptoms  are  severe  sensation  is  affected  and  complete 
amcsthesia  may  be  present. 

The  course  is  rapid,  in  some  eases  death  biking  place  in  one  or 
two  hours.  The  symptoms  begin  early,  and  the  effects  of  the  drxig 
begin  to  pass  off  in  a  few  hours  if  the  tendency  ih  to  recovery. 

The  smallest  quantity  that  may  cause  death  is  uncertain;  pro- 
fessor Worraley  esliniatos  about  one-tenth  grain  f>f  the  alkahdd.  One 
drachm  of  the  flui<l  extract  has  caused  death  in  an  adult  (Hainefi), 
twelve  minims  proved  fatal  to  a  boy  three  years  old;  thirty -five  dropa 
of  the  tincture  caused  death  in  one  and  one-half  hours,  and  fifteen 
grains  of  a  resiuoid  extract  iiroved  fatal  to  a  woman  in  one  hour 
(United  States  Dispensiitory,  18VKI). 

The  freafmenf  cousists  in  removing  all  traces  of  tlie  poison  from 
the  stomach,  and  employing  artificial  respiration,  Atroi>ine,  strych* 
nine,  aud  nitroglycerin  have  I  teen  suggested  as  antidotes.  Best 
is  necessary  and  heat  must  l>e  supplied  to  the  surf  ace  and  extremities. 

A  man,  aged  28  years,  when  intoxicated  drank  two  ounces  of  the 
tincture  of  gelsemium.  When  seen  liis  face  was  Hushed;  the  pupils 
were  slightly  dilated,  but  reacted  to  bght,  and  there  wiis  slight  pttisis. 
At  the  end  of  an  hour  he  took  half  an  ounce  of  the  ffuid  extract, 
and  when  found  twenty-five  minutes  later  was  conscious  and  able 
to  speak;  the  limbs  were  relaxed  and  the  face  was  pale.  Free 
vomiting  was  obtained,  but  the  man  rapidly  became  unconsciousi 
and  fell  into  a  collapse;  tlie  jnilse  was  LHJ,  n^spiratiims  4I>.  entirely 
thorjicic;  the  pupils  were  moderately  dilated  and  redacted  to  light. 
Injections  of  brandy  and  the  ?ipplicaticin  of  the  faradic  current 
caused  improvement  for  a  few  moments,  but  the  mau  relapsed  quickly 
and  died  in  five  hours.  Atropine,  carbonate  i)f  ammonia,  and  amy  I 
nitrite  were  employed  (Boston  Meiiical  and  Surymd  Jouriml,  Dec. 
22d,  1881). 

There  are  no  characteristic  postrmortem  mgns,  but  the  alkaloid 
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And  the  gelsemic  acid  may  be  detected  in  the  tissQee,  and  furoidi 
cided  evidence  of  the  cause  of  death.     Both  resist  decomposition  and^ 
have  been  detected  foar  aud  a  half  months  after  death. 

Hellebore. 

Helleboms  is  a  genus  of  RanuncalaceiD,  cloeely  allied  to  aconite. 
It  id  indigenous  to  central  and  southern  Euroiie,  and  certain  Rf>eciea 
tyccur  in  Great  Britain.  The  best  known  are  //.  niyrr,  the  Christmas 
rose,  H.  ffrtkhts,  and  H,  viridis.  Black  hellel>>re  is  recognized  in  thd; 
Gennaii  Fharmacopeeia  and  was  formerly  official  in  the  United  States  | 
Pharmacopoeia  and  in  the  British  Pharmacopoua.  Its  use  as  a  [^M>pular 
nictiicino  is  still  in  vogue  in  the  country  districts  of  England  and 
mai;y  instances  of  ix)i8oniug  have  occun-ed.  H.  fretidus  is  ejctensively 
employed  as  a  remedy  for  worms. 

Black  heDelKtre  is  a  f>erennial  herb  with  a  thick,  branched,  hori- 
zontal rhizome,  with  miiny  long  rootlets;  the  leaves  spring  in  a  clu«- 
tt*r  fn>m  the  stalk,  ftmr  to  eight  inches  long,  palmately  divided.  The 
flowers  are  large,  on  bracteil  terminal  sca|>ee;  sepals  are  rounded 
or  ovate-obtuse,  large,  white,  slightly  tinged  w\\h  lunk,  eventually 
becoming  green;  petals  are  smjill,  tubular,  and  gi*eeu.  Fruit  forms 
into  comixnind  po<ls»  with  numerous  bbick  and  shining  seeds. 

The  active  principles  have  lieen  shown  to  be  two  glucosides,  hejle" 
Ix/rin  and  hclkbnrew^  IxAh  of  which  have  similar  action.  Hellebore 
is  strongly  irritant  t<i  the  mucous  membrauc*s  and  has  an  action  upon 
the  heart  resembling  digitalis.  The  pulse  is  primarily  reduced  in 
frequency  and  its  force  is  increJiSKl.  In  ovenlnses,  however,  it  jiro- 
duces  a  rapid  and  feeble  action  and  causes  a  sudden  failure,  reapira- 
tion  continuing  after  ilie  heart  has  ceased  to  beat  The  wwstt 
generally  are  increased.  It  also  acts  ui»on  the  nervous  system,  pro* 
ducing  at  first  a  stimulating  effect  upon  the  coni  which  is  followed 
by  debility,  paralysis  of  motion  and  aensation^  with  cerebral  distur- 
bance's. 

The  mfmpioms  of  poisoning  are  very  similar  to  tho^  of  veratrum 
and  the  two  jKiisons  may  readily  Im^  mistaken  one  for  the  other.  The 
local  irritant  action  nixm  the  raucous  membnino^  auise^  heat  aud  burn- 
ing of  the  month  and  stomach,  nausea^  vomiting,  salivatinn,  aud 
diarrhfBa,  Tlie  primary  stimulating  aHion  upon  the  motor  centrea 
aud  heart  may  not  a|i|iear  and  the  general  depression  may  then  l)e 
very  markeil,  with  musenlar  twitchiugs,  paralysis,  dilated  pupils, 
and  in  time  failure  of  heart  and  circulation.  The  cerebral  distur- 
bance is  more  niarkeil  than  in  poisoning  with  veratrum,  prodncing 
blindneas,  losa  of  hearings  ans»theeia,  convulsions,  and  coma. 
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Tlie  quantity  that  is  liable  to  cause  death  is  very  uDcertain.  ^tv-_ 
reira  mentions  ten  to  twenty  grains  of  the  powdered  root  as  a  drastil 
purgative.  In  one  case  a  teacaiijfiil  of  an  infusion,  made  from  oi 
find  a  half  oiiiicea  of  the  root  to  ten  ounces  of  water,  caused  dy 
phagia,  i*aiii  in  the  stomach,  salivation,  and  general  irritation  of  the 
inteHtintil  tract,  with  severe  ]>rostrati(>n  approaching  to  collapse.  Th< 
treatiiieut  consisted  of  emetics  of  sulphate  tif  zinc,  copious  draugli 
of  hot  water,  camphor,  coffee,  and  the  yolk  of  egg.  Heat  was  applied 
to  the  BUi'face.  The  patient  raOied  in  three  hours,  and  im|)ri>ved 
steadily  from  that  time  {Lancet,  185(>,  11.,  IW). 

The  treaimetit  consists  in  removing  from  the  stomach  all  traces 
the  poison  and  administering  the  same  remedies  as  in  poisonini^  b; 
veratrum. 

Hemlock. 

Ccmimn   mandotum^  L.,  poison  hemlock»  order  Uml)ellifera?, 
found  very  generally  througlrout  the  United  States  iind  Canada,  where 
it  has  been  inti'oduced  from  Europe.     It  grows  in  open  waste  places 
and  is  very  common  in  the  neighborhood  of  towns  and  villages.     All 
parts  of  the  plant  are  poistmous  and  numerous  accidents  have  arisei 
from  its  mistaken  uhb.     It  flowei-s  in  June  and  July,  exhaling  a  dia*^ 
agreeable  odor,  whi(*h,  if  itihaled  for  sonic  time,  is  said  to  i)rodac© 
narcotic  effects.     The  plant  is  most  active  in  hot,  dry  seasons.     TIm 
root  is  biennial,  long,  fleshy,  simple,  or  forked,  yHllowish-white;  tin 
stem  is  simple,  erect,  two  to  six  feet  high,  smooth,  somewhat  glu- 
cons,  shining,  with  numerous  dark  purple  spots;  leaves  are  trijjin* 
nate,  triangular  in  outline,  dark,  shining  green,  ^^ith  long  furrowe< 
petioles,  sheathed  at  their  base.     The  flowers  are  in  umbels,  uumi 
rous,  with  a  general  involucre  of  several  bracts,  and  a  partial  inv< 
lucre  of  three  bracts  on  one  side.      Corolla  consists  of  fine  whil 
sepals,  obcordato,  with  indexed  points.     Fniit,  one-eighth  inch  long» 
is    broadly   ovate,    compressed  laterally,   with   undulated  crenat 
ridges,  tlie  inner  surface  of  the  seed  has  a  narrow  lungitudinal  grooi 
The  distinctive  points  are  the  spotted  stem,  shining  leaves,  iiiv< 
lucres,  and  fruit.     Thn  whole  plant  emits  a  disagreeable,  naoseoi 
odor  when  bruised. 

The  fruit  only  is  official  in  the  United  States ;  in  Gre4it  Britaii 
Iwth  the  leaves  and  fruit  are  recognized.  The  ipiantity  of  the  alka- 
loid ranges  from  one-half  to  two  per  cent.  The  fruit  is  considered 
the  most  active  part  of  the  plant,  the  leaves  loss  so,  and  the  root  and 
stem  very  uncertain.  All  parts  of  the  plant  are,  however,  unreliable 
in  their  strength,  and  the  preparaticms  are  very  variaVile. 

The  active  princi])lo  is  couiitic,  a  yellowish,  oily  alkaloid.     It  U 
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volatile,  readily  decomposed  hy  heat  and  expoenro.  It  poflseaaea  the 
disagreeable  odor  of  the  pliiut,  is  sohible  in  water  (about  otie  part  in 
oDe  hundred),  very  soluble  in  alcohol.  Other  constituenta  are tiie^%^ 
coiiiiue,  cunhydt-iui*^  nunir  an<{^  and  a  volatile  oil.  They  are  preeent 
tncoiuiiie  in  varying  quantities,  but  have  but  little  influence  upon  the 
proi)ertie«  of  the  co- 
niine  aa  their  action 
is  similar.  Methyl- 
coniine  varies  some- 
what, attacking  the 
motor  centres  early 
and  lessening  reflex 
action. 

Coniine  resembles 
curarine  in  its  action, 
producing  motor  de- 
pression by  paralyz- 
ing the  periphery  of 
the  motor  nerves.  Its 
effect  extends  to  the 
motor  centres  and 
spinal  centres  gener- 
ally.  Sensation  is 
dulled  early,  and  the 
absence  of  common 
seiLsibility  becc»mes 
very  marked  as  the 
poisoning  advances. 
The  muscles  retain 
their  irritability,  and 
the  convolutions  are 
uninfluenced.  The 
i-espiratory  organs 
are  especially  de- 
pnieaed  and  in  fatal 
eases  death  is  due  to  respiratory  paralysis.  The  heart  is  also  de- 
preflsed  but  not  in  8<i  marked  a  degree.  It  pnxlaces  a  local  irritant 
action  upon  the  stomach  witli  beat  ami  burning,  and  nanaea;  vomii- 
ing,  however,  is  sometimes  ditficult  to  obtain. 

Tlie  symptoms  of  poisoning  are  a  feeling  of  general  weakness  and 
inability  to  move,  with  more  or  less  nnndmess,  the  vision  Ijccomea 
disturbed,  eyelids  droop,  there  is  difficuUy  in  articulating,  and  a 
sense  of  constrictitm  of  the  chest,  with  an  effort  U>  breatiio,  liud  fc^.^ble 
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heart.     This  condition  increasea  until  complete  paralysis  ia  presdni 
and  a  condition  of  cjanosiB  arises. 

As  the  absorption  of  the  poison  is  rapid  and  its  excretion  with  tlie 
urine  begins  early,  the  course  of  a  case  of  poisoning  is  of  short  dura- 
tion. When  the  quantity  of  poisoning  is  large,  the  early  symptoms 
may  be  almost  unnoticed  and  a  condition  of  complete  paralysia  ap- 
pear at  once. 

The  flose  of  coniine  is  ^\  to  -f^  grain.  One  grain  or  one  drop  is 
considered  a  dangerous  quantity  and  liable  to  prove  inttil.  The  drug 
is  very  uncertain  in  its  quality  and  may  Hometimes  he  taken  in  much 
larger  doses  without  serious  results.  Fifteen  drops  of  the  alkaloid, 
and  320  droi>s  of  the  alkaloid,  in  divifled  doses,  during  six  or  seven 
hours,  have  i>roved  fabxL 

The  post-mortem  appearances  furnish  no  evidence  of  the  cauBe  of 
death,  unless  traces  of  the  poison  ai*e  to  lie  found  in  the  atonaach. 
The  chnractprisic  odor  ma^-  l)e  detected.  The  alkaloid  is  excreted 
unchanged,  and  may  be  detected  in  the  urine.  The  volatile  charac- 
ter of  the  alkaloid  makes  it  doubtful  if  it  remains  unchanged  in  the 
tissues  for  any  length  of  time, 

A  man  ate  a  large  quantity  of  hemlock  leaves  in  mistake  for  pars- 
ley. In  from  fifteen  to  twenty  minutes  there  was  loss  of  power  in 
the  lower  extremities,  but  he  apx>arently  sulTered  no  ]>ain.  In  walk- 
ing he  staggered  as  if  lie  was  drunk ;  at  length  his  limbs  refused  to 
support  him  and  he  fell.  On  being  raised,  his  legs  dragged  after 
him,  and  when  his  arms  were  lifted  they  fell  like  inert  masses  and 
I'emained  imnioval>Ie,  There  was  perfect  paralysis  of  the  npi»er  and 
lower  extremities  within  two  hours  after  he  had  taken  the  poison » 
There  was  a  loss  of  the  powder  of  swallowing  and  a  ]>artial  paralysis 
of  Ht'iisation,  Imt  no  convulsions,  only  slight  oceasioual  motions  of 
the  left  leg;  the  ]>u]»ilH  were  fixed.  Three  hours  after  eating  the 
hendock  the  resfiiratory  movements  had  ceased  and  death  followed 
from  asphxvia  (Taylor,  Eilinbnrgh  Medical  and  SurguyiiJournal,  Jnlj^ 
184;5). 

The  f rm f merit ^  as  in  poisoning  by  the  other  motor-depressants, 
consists  in  removing  all  traces  of  the  poison  from  the  stomat*h,  pro- 
moting its  elimination,  and  maintaining  the  respiration  until  the  ef- 
fects have  passed.  The  use  of  emetics  and  the  stomach-pump,  as- 
sisted by  tannic  acid,  secures  the  first  indication,  and  copious 
ilraughts  of  hot  water,  with  heat  to  the  sxirfa<^e,  the  second.  Wlien 
the  respiration  fails  it  may  be  kept  up  by  artificial  means,  and  the 
accumulation  of  carbonic  acid  in  the  blood  prevented  V»y  inhalations 
of  oxygen.  Electricity  is  also  recommended-  As  antidotes,  atropine 
and  strychnine  are  8ugge8te<l  as  stimulants  to  the  motor  centres. 

Closely  allied  to  conium  are  several  other  genera,  the  members  o( 
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which  are  more  or  less  poisonous,  and  are  frequently  the  cause  of 
serious  aecideuts.  Of  these  the  mo6t  common  are  the  various  species 
of  cicuta  or  water  hemlock;  sium  or  water  parsnip,  icthusa  or  fool's 
parsley,  and  cenanthe  or  wild  parsnip.  The  species  of  cicuta  and 
cenanihe  are  the  most  active;  the  latter,  however,  is  not  found  in 
iVnierica,  There  appeal's  to  be  some  uncertainty  regarding  the  poi- 
sonous properties  of  the  other  plants.  jEihnsn  njmipium  \i\\»  re- 
ceived some  attention  from  Dr.  Harley  (St,  Thomas's  Hospital  Re- 
ports, 1875)  who  declares  it  to  h^  harmless.  Cicuia  virosn^  L.,  of 
Eart>pe  is  represented  in  tliis  country  by  C.  marnhita,  L.,  which  re- 
sembles it  so  closel.v  that  it  is  now  considered  simply  a  variety  of  the 
European  plant.  Its  toxic  projierties  are  equally  powerfid  and  its 
active  con^ititiient  is  the  same.  It  is  a  coarse  [lerennial,  growing 
three  to  six  feet  high,  in  swamps  and  damp  places,  very  common 
throughout  the  whole  of  America.  The  stem  is  streaked  with  purple, 
I  Hearing  thriee-jiinnately  compound  leaves,  the  flowers  and  fruit  form- 
ing in  numerous  large  uml)els.  The  plant  is  distinguished  by  the 
fruit,  which  is  smooth,  flatteneil  hiteridly,  and  equally  five-ribbeiL 
All  part>!t  of  the  plant  are  poisonous,  but  the  root  is  the  most  active. 
Some  aniroalfly  as  the  sheep  and  goat,  are  said  to  eat  the  leaves  with 
impunity. 

The  active  principles  are  a  resinous  substance  named  cictttoxin, 
and  a  volatile  alkaloid  rint(int\  which  resembles  coniine.  The  hitter 
is  of  little  imj>ortance.  Cicutoxin  is  thought  to  resemble  picrotox- 
in  in  its  physiological  action,  as  it  is  a  pi^werful  motor  stimulant, 
acting  especially  ui>on  the  medulla.  Following  ii«i  stimulation  is  a 
peri(xl  of  depression  and  paralysis  which  ends  in  death,  Agrejit  dasl 
of  experimental  work  has  been  done  and  the  effects  of  cicutoxin  cam- 
fully  noted  (Blyth).  Upon  animals  it  cjiused  rigidity  of  the  muscles 
of  the  liml>«  and  alidomen,  tetanic  convulsions,  paresis  of  the  extrem- 
ities, and  finally  paralysis  and  death.  Diarrhrea  and  salivation  also 
occur.  Tlie  lethal  <li>8e  for  cats  was  i  grain  for  each  2,1  pounds. 
Analysis  of  the  cases  of  poisoning  in  man  show  the  chief  symiitoms 

tto  \ye  pain  and  burning  in  tlie  sti>mach,  nauseii,  vomiting,  and  con- 
vuIsiou8»  in  some  cases  coma.  Death  may  take  place  in  a  few  houra. 
i 


Hyoscyamus. 

MyoscyamuM  ni<fer,  L.,  order  SolaDac<»ap,  is  indigenous  to  Europe' 
and  eastern  Asia,  but  has  t^een  intrfxluce<l  into  Aroeries  where  it  has 

Ixvcmie  a  common  roadside  herb  in  the  North  and  East.  It  is  a 
clammy,  pubescent,  fetid  biennial,  sometimes  annual  plant,  growing 
from  one  to  three  feet  high.    The  leaves  are  hirge,  coarse,  trianguUr- 
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Flo.  80.— Hyoscyatniia  Ni^r,  Henbane:  flower,  fruit  mnd  Be«tl. 
o.  Flower;  b,  fruit,  with  lid  open  ahowiag  needs;  e,  Beed,eti 
Inrgecl ;  d,  the  same  in  section,  showing  embryo  ooUed. 


IfT 


ovate,  claspiug,  sinuate,  and  tootlied  at  their  margiu.  The  flowers 
are  jellow  with  piirpliah  veius,  Bjiringi ug  from  the  axils  of  the  bracts 
in  a  terminal  crowded  spike.     The  fniit  is  a  capsule  from   whicJ 

lid  falls  allowing 
seeds    to    escape 
maturity.     The 
is  simple,  large,  ai 
fleshy.      The   tii 
year's  growth  of  tho" 
plant,  when  biennial, 
consists  only  of  radial 
stalked     leaves, 
stem  iKeing  formed. 
All  parts  of  the  plant  are  active,  its  proiierties  being  most  marki 
in  the  second  year,  as  the  flowers  expand,  at  whioh  perif^l  the  lea^ 
and  flowering  to]>s  are  directed  to  be  collected  for  official  nse.     Ait 
inflorescence  the  i)ercent- 
age   of  alkaloids  in  mnoh 
less,  the  seeds  being   the 
strongest. 

The  alkaloidn  are  hjoa 
nfanihtt'  and  h  tj  n  .s  r  /  //  e 
which  are  isomeric,  having 
the  fornnila  C,,H,,NO,,  the 
former  being  obtained  in 
colorless,  transparent  nee- 
dles, with  an  acrid,  disa- 
greeable taste,  but  slightly 
soluble  in  water,  very  solu- 
ble in  acidulated  water  and 
alcohol .  Hy <  jscine  is  a  sy- 
rupy liquid,  fonning  crya- 
tidliue  salts  with  acids.  It 
wiis  formerly  obttdned  as 
an  amorphous  mass  known 
as  amorphous  hyoscya- 
mine.  The  salts  of  the  al- 
kaloids are  generally  em- 
ployed, the  hydrobromate 

of  hyoscine,  and  the  hydrobromate  and  sulphate  of  hTDacyambi^ 
being  official. 

The  preparations  of  the  United  States  Pharmacopojia  and  Britii 
Pharmacopceia  vary  somewhat  in  strength.    The  extract  of  the  Uj 
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States  Pharmacopa*ia  is  administered  iu  doses  of  4  to  1  grain,  that  of 
the  Brttisb  Pbarmacopccia  of  from  5  to  10  gnilnB^  tlio  latter  being  a 
green  extra<'t.  Tbo  fluid  extrat^t  of  this  country  is  also  much  Htr<»nger, 
the  dofle  being  5  to  20  minims,  that  of  the  British  Pharmacoiiana  J  to 
1  drachm.     The  tiucturee  ai^  very  similar  in  strt^ngth. 

The  action  of  hyoscyamus  has  always  lieen  recognized  as  being 
similar  to  that  of  l)«»lbulnmia,  tho  jMiintH  of  difference  lacing  the  mcire 
markeil  calmative  and  soiwrific  action  of  the  fonner  and  the  greater 
strength  of  the  latter  drug  and  its  prepaintifms.  This  is  more  clejirl^f 
understood  now  that  the  identity  of  hyiisiyamine  and  atrt>piue  is 
accepted,  any  difference  in  the  drugs  lieing  explained  l»y  the  presence 
of  hyoscine.  The  action  of  hyosciue  is  very  decidedly  depressant  to 
the  cerebral,  re8pirat4»rv,  eariliac,  and  motor  centres  genenUIy.  It 
produces  profound  c«ma  and  grwit  weakness  of  the  respiration,  which 
may  l.iecome  "  Cheyne-St<*kes"  in  characti^r ;  the  skin  may  1m>  moist  and 
coveretl  with  perspiration*  In  other  resi>ects  its  actions  and  mode  of 
cauHJng  death  are  the  same  as  that  of  atnipine.  Cases  of  {Mjigoning  by 
the  alkaloids  are  very  common,  but  a  fatjd  termination  is  unusual,  the 
tendency  l»eing  ti>  recovery.  In  some  inst»iuc*»s  very  small  doses  have 
given  rise  to  alarming  symptoms.  This  is  particularly  noticeable 
in  eertain  neurotic  patieuts  in  whom  the  staliility  i>f  the  nervous 
system  has  Ix^en  impaired.  In  casiv^  of  jK>isc»uing  by  the  growing 
plant  or  the  preparation,  tlie  diagnosis  frtim  that  of  iH-Hmionna  or 
other  members  of  the  Sohuium  family  may  be  very  difficult. 

A  man,  50  years  old,  was  given  i  grain  hyoscine  hydrohmmate 
during  a  maniacuil  att^u'k.  In  two  or  three  minutes  he  fell  to  the 
ground;  he  was  pale,  th«^  pupils  were  dilated,  tlie  breathing  was 
difficult  Jiml  st**rtort>us,  the  liml)s  were  rontni<'ted  spasmcHii<nlly ; 
the  inilse  was  weak,  the  tenn»erature  subnormal.  Hypo*lernncs  of 
ether,  2l»  minims  every  half*hour,  were  given.  In  one  and  one-half 
hours  the  sjwisms  i*elaxed,  the  symptoms  Wgan  t<i  subside,  and  within 
five  or  six  hours  the  man  liecame  conscious  and  was  able  to  eon  versa 
(New  York  Midi4^il  Jimrunl  April  tiHth,  I8t)4). 

An  adult  female  t*)c»k  I  \  ounces  of  tincture  of  hyoscyamus  in  mis- 
tjike  for  bhu'k  dmught.  In  ten  minutes  she  had  a  burning  and  tin- 
gling sens^ition  in  the  hambt.  fi^eii  and  legs;  she  Inx'^me  giddy  and 
delirious,  witli  dry  thi^oat.  The  legs  so<in  became  powerless;  a  jmr- 
plish  rasli  ai»pi»an*il  ov«rr  tlie  UhIv  ;  the  woman  gradmdly  Ixvame  in- 
sensible; the  pupils  were  dilate*!.  In  three  hours  the  bowels  were 
ra«)vml,  the  motion  smelling  strongly  of  the  ilrug.  In  twentv-four 
hours  she  was  able  to  articulate  but  the  symptoms  remained  lor  six 
(Uys  {Lnmrl  July  5th,  1H7HK 

Adult,  aged  40,  had  insomnia  from  bnsinesa  trtmbles  and  drink, 
hQil  wnB  given  ^io  grain  hyoscine  hytbxibromate  hyjMHlermieaUy  in 
the  evening  and  reTieafced  in  fortv-five  minutes;  very  slight fffiM-t  was 
produced.    The  foliowuig  morning  r*^  grain  was  given.    In  fifteen  luiu- 
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utes  the  patient  complamed  of  feeling  niunb  antl  peculiar;  his  haiw 
became  purplish,  aud  iu  iittomptinj^  to  w;tlk  his  legs  gave  way  and 
he  fell ;  tlje  speecJi  benuiie  ciiiifuHed  ami  the  voice  was  husky  ;  puJs^ 
90,  In  two  aud  one-half  lioura  the  symptoma  had  passed  uway,  hi 
there  had  been  no  sleep  or  rest.  In  the  evening  ^  grain  was  agai 
given  with  the  same  result.  Motor  paralysis  aud  inability  to  moi 
or  articulate ;  respiration  lalx>red  and  irregular;  pulse  112;  haii< 
and  fat^e  purplish.  In  three  lioura  he  had  recovered.  No  treatmei 
(Medmd  Ht^nM'J,  July  29th,  1893). 

The  irvatiiicuf  is  the  same  as  for  belladonna  ixjisoniug.     In  mill 
cases  there  is  little  to  do  except  to  remove  from  the  etomoch  any  poi^ 
eon  that  may  continue  to  be  absorbed.     Li  the  more  severe  caseB 
antidotal  drugs  will  have  to  be  employed  and  efforts  must  be  made  to" 
sustain  the  enfeebled  respiration. 


Opium. 

Papaver  Momni/erKm^  Linn.,  the  official  source  of  opium,  is  iudij 
nous  to  Asia  Minor,  but  has  spread  throughout  Asia  and  Euro] 
It  is  cultivated  extensively  in  Great  Britain  and  in  America,  and 
frequently  found  in  a  wild  state,  having  escaped  from  cultivatioi 
There  are  numerous  species  of  the  poppy »  all  of  which  possess  th< 
same  narcotic   pro]>erties,  many   of   them   being   very   common   in 
Europe;  F,  Iik(Jta.'i,  L. ,  P,  dublnm,  L.,  and  P.  argemone,  L.,  l»eing  tl 

best  known.  In  this  country  they  ai 
only  occasionally  met  with.  P.  m(dUxiith 
L,,  is  an  i\j*ctic  species  found  in  grei 
abundance  in  Labrador,  Greenland,  am 
throughout  the  Arctic  regions. 

P.  somniferum  is  an  annual  herb,  groi 
ing  from  two  to  four  feet  high,  with 
erect,  simple  stem,  smooth,  or  with  a  few 
hairs  toward  the  upi>er  extremity,  Leavi 
oblong,  large,  sessile,  or  clasping,  smo<:»thj 
margins  wavy  and  incised;  teeth  sometimes  tipped  with  a  rigid  hail 
Flowers  are  generally  solitary,  from  the  upper  axils  terminal,  white, 
in  rar.  mijrnni,  of  a  purple  or  retl  color.  Calyx,  two  green  sepal 
which  fall  as  the  corolla  expands.  Corolla,  four  bright,  rounds 
jwtiils,  which  also  fall  early.  The  ovary  is  large,  rounded,  and 
fleshy,  one-celled,  with  a  number  of  parietal  ]>lacent{e.  Seeds  nu- 
merous. The  whole  plant,  especially  the  capsule,  is  richly  supplied 
with  lactiferous  vessela,  which  are  distended  with  the  juice  at 
I)eriod  of  ripening. 

^Vll  [larts  of  the  plant  contain  the  active  principle^  and  casein  of 
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poiaoninK  have  occurred  from  Uie  use  of  the  lesfoe,  aeeds,  and  cai>-          ^| 

soles  of  the  official  8|>ec 

ies,  and  from  eating  the  flowers  and  ca]iBule8     ^^^H 

of  P.  Rhoma  (Ziemshen) . 

The  young  plauls  are  said  to  be  devoid  of     ^^^| 

any  narcotic  proi)erty. 

The  active  jmnciples  are  present  in  the  jnice          ^| 

of  the  plants  which  is  very  almudtint  especially  during  the  period  of          ^| 

inflorescence.      The 

^^^H 

^H     opium    of  eonimeroe 

ijaniai             fl 

consists    almost    en- 

fW^^^K                ^H 

tirely  of  the  juice  with 

^«HK^            ^H 

a  small  proportion  of 

Mtf^^^t^^^                    ^^H 

foreign  matter,  in  the 

^PTV^V^^^^                         ^^^1 

form  of  vegetable  tis- 

mW  m  u                                         ^^H 

8ue»  gathered  with  the 

^sUr   'f    ^^^%.                        ^^1 

juice.     Grosser  adul- 

tt|^J~1K     1      J^KjKl                               ^^H 

terations    are    rarely 

.J^Kvli^Bv%hii^^^BL  ^^BvcI^If^Hu^                          ^^^^^^^i 

met  with  intheSmyr- 

^hS^^^BJc^Ht^^^                      ^^^1 

^^  '  na  and  better  classes 

^^^^^^^^■1                                 ^^^1 

^V     of  opium.  lu  the  Tur- 

^SC^Vn       ^Sv^^Bi^MliM^>^^A.^^Z                                          ^^^^^^^1 

key  and   other   poor 

^^\  TBff^^m^^                      ^^^1 

grades  the   impurity 

Ic^^i^kII^^^                 ^^h 

may  be  very  evident. 

i^^Vv^^^B^^^HK^^^^B^f                     ^^^^^^1 

The  alkaloids 

^^ W"''^  '*^^^^^^^^H^^^PI!^^^K^                          ^^^^^^^H 

comprise    from    one- 
sixth  to  oue-thinl  of 

^^iMHpi^^^^B            ^^H 

opium,  Uie  remaining 

.^■fl^^^M^^^Ok             ^^tfl^k         ^1 

constituents    being    ^ 

jB^^^bB^^^RB^' .'^^^H^^K^  ^^^1 

water,    gum,    resius,    \ 

^^^^I^^^I^Bj^kLm^H^^^^E  ^^H 

Tegetable    fats,    and  1 

^KS^^^^B^^Kt^^^^^^      ^^1 

oUier    oiiganic    com-  l 

^^^H^^^^^^^^^^^^B^         ^^1 

pounds.      The   alka-  \ 

^^Hj^^ jH^  yj^^H^^^^^          ^^^H 

loids      and     organic    ^ 

Wr^     ^'^[BWi^Bc            ^^^^1 

princii>h-H  are  cTtcee*!- 

^                tL/^fMS^M^^          ^^^^^^^1 

ingly  numerous  and 

Mn^^               ^^^^^^^^1 

their  numlier  is  oon* 

Xil               ^^^^^^^^1 

stiintly      being      in- 

iMl               ^^^^^^^B 

creased.  Alx>ut  thirty 

H  y                              ^^^H 

have  been  descriln^tl 

^^^H 

a.Kl««m..U.«t.«..ny    ''- T^^nTZJIirrni-tr-Ha^^    ^H 

are  undouliti'dly   tho 

^^H 

products  of  changes  taking  place  in  the  mass,  as  they  are  not  to         ^| 

bfs  detected  in  the  frR«h 

juice  of  the  poppy.     Witli  the  exception  of          ^1 

tMlmne  aod  papaverme 

,  the  physiohtgiaU  action  of  all  is  of  a  para-      ^^^| 

lysdog  nature.    The  action  of  tbeeo  two  is  of  an  opposite  character    ^^^H 
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as  tlaej  possess  tetanizing  powers  aiiJilogous  to  strychnine.     Being 
liroseut  in  very  minute  iiuantitien  they  tlo  u<jt  exert  any  aiipreciab 
influence  upon  t!ie  eifects  of  opium.     Xarvttfhif^  C^,H,,NO„  possess: 
little  or  no  medicinal  action,  but  is  of  some  iinportanoe  on  account 
the  lar^e  proportion  present,  a8,  together  with  morjihiue,  it  comprises 
almost  the  entire  bulk  of  the  alkjiloids.     Its  prevalence,  however,  has 
been  found  to  Ix^  in  inverse  ratio  to  that  of  moriihine.     In  Bmvrn 
and  other  good  specimens  of  opium  it  is  least  abundant,  while 
specimens  poor  in  mor- 
phine it  is  present  in 
hii'ge  amounts. 

The  strength  of 
opium  is  dependent 
upou  the  ijerceiibigo  (ff 
morphlnCy  C^H^^NU^, 
that  it  contains.  The 
amount  varies  greatly- 
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Fio.  !M.— C-Apaiile  of  the  Poppy. 
About  ooe- half  miruraJi  sizi*. 


Fig,   85. 


-LangltiidiniU  StHHioa  of  the  Captcule  ot  the  WMte 
Poppy,  Shovring  ttie  Wing-like  PlacentA. 


The  United  States  Pharmacopneia  requires  thirteen  to  fifteen  per  cent 
in  powdered  opium,  the  British  Pharmacopoeia  ten  per  cent,     Speci-J 
mens  have  been  examined  from  which  as  much  as  twenty -one  perl 
cent,  was  obtained.     The  average  is  below  rather  than  above  the  offi- 
cial test,  and  as  little  as  five  |>er  cent,  is  very  common  in  the  poorer 
varieties  of  opium.     The  acetate,  hydrochlorate,  and  sulphate  are  the 
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official  salta.     They  are  alike  in  strength  but  differ  in  their  solubility 
and  physical  chnnu'ters. 

The  preparations  of  opium  and  morphine  do  not  \ar\  much  in  the 
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no.  M.*FVmar  of  tha  White  foftpy.  Somewbftt  KoducML 

varioua  pharmacopoeias,  the  importance  of  a  similar  strength  being 
rety  evident  The  various  unofficial  solutions  of  the  alkaloid  differ 
very  materially.  There  is  no  offiei^d  Holution  ordered  in  the  United 
States  PharmacoiMvia.  The  British  Phar- 
maoopcfila  has  a  solution  of  one  per  cent, 
and  A  hypf>derraic  solution  of  ten  per  cent. 
Morphine  is  not  so  rapidly  nor  so  freely 
absorbed  as  atropine,  strychnine,  and  many 
other  alkaloids.  \Mien  administered  by 
the  mouth  its  toxic  effects  are  not  di«»tecttHl 
for  about  fifteen  minutes.  If  it  had  been 
given  in  the  form  <»f  o[»ium  or  r  ira- 

tions,  an  hour  or  more  may  el  ^  fure 

it  inBuenoes  the  svstem.  The  alkaloid  is  -^  ^  ,„ 
ftteoited  from  the  mucous  membrane  of  the 
viginaiuid  intecitineR  andreqairea  twice  the  length  of  time  to  prodtioe 
ilB  effecti.  Opium  is  also  absorbed  from  lUoera  and  woaiida  and 
Vol.  OL-M 
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wherever  the  surface  ia  denuded.     It  is  doubtful  if  any  absorptiaii 
takers  place  through  the  unbroken  skiii.     The  poiaon  is  carried  to. 
parts  of  the  body  and  miiy  be  detected  in  any  tissue.     It  does 
exert  any  immediate  change  in  the  blood.     The  disposition  of 
alkaloid  after  being  carriod  to  the  tiHsuen  is  uncei'tiiin.     A  portioj 
probably  deet>niposed,  but  the  greater  part  is  expelled  unohang^ 
The  urine  and  bile  are  its  principal  channels,  but  the  skin  and 
secreting  glands  aid  in  its  elimination.     TLo  probability  of  its  ex< 
tiou  with  the  fluidM  uf  tht3  »t<-»mach  is  now  rect>gniiied  and  h^is  \tec 
a  point  of  practical  im|)ortance,  as  the  poison  may  \m  reabsorbed 
the  stomach  tyr  bowels  and  continuLr  the  toxic  process*     Its  excreti 
I>egins  early  but  iirocecds  slowly,  the  rajiidity  being  retarded  by 
diminished  functional  activity  of  the  various  organs.     Tbe  ©xorel 
is  rarely  completed  before  forty-eiglit  houi^s  and  may  continue 
several  days.     The  frequent  repetition  of  an  ordinary  dose  gives 
to  an  accumulation  of  the  poison  in  the  system.     The  repetitioi 
small  doses,  however,  only  leadw  to  a  toleration  of  the  drug. 

Morphine  exercises  primarily  a  stimulating  effect  upon  the 
VOU8  system,  which  is  followed  by  one  of  depression,  and  in  faUil 
cases  death  is  due  to  paralysis  of  tbe  res]>iratory  ner\*e8.  The  d: 
acts  directly  upon  the  nei-ve  cells  antl  iniluences  tbe  spinal  ooi 
medulla,  brain,  and  all  parts  of  tbe  ners^ous  system.  The  early  stimu- 
latiou  depends  upon  the  size  of  the  dose  and  the  rapidity  of  itn 
sorption.  When  tbe  tpumtity  ia  small,  or  is  in  such  a  fonn 
absorption  is  slow,  the  stimulant  action  may  be  quite  prolonged; 
the  absorption  is  rai>id  the  early  effects  may  be  very  transient,  ai 
depression  then  begins  rai)itlly,  or  in  some  instances  tlie  stimulation 
may  be  supplanted  altogether.  Tbe  ijrimary  action  causes  an  inci 
action  of  the  heart  and  raises  the  blood  pressure.  The  cerebrum 
stimulateil,  causing  an  exaltation  of  the  perceptive  and  intellectual 
faculties  with  which  there  is  iissociated  a  varying  degree  of  excitemi 
The  beginning  of  depression  is  seen  in  the  dulling  of  sensation,  h 
reflexes*  diminished  muscular  power,  diminished  secretions,  irrital 
of  the  mucous  membranes  and  itching  of  the  skin,  contracted  pupils, 
vomiting,  cerebral  ilepreHsion  with  drowsiness  and  tendency  to  sleep. 
Th«  medulla  is  atYectcd  later  and  the  lowered  blocxl-pressure  and 
weakened  heart's  action  and  respiration  follow  the  other  symptoi 
In  excessive  doses  there  is  complete  loss  of  sensibility,  coma  is 
toiind,  respinitiou  becomes  slow  and  labored,  and  the  heart's  a<*ti^ 
is  at  first  slow  and  weak,  but  toward  the  hist  increases  in  rapidity 
and  feeblene,ss.  The  skin  becomes  pallid  ami  cold  and  covered  with 
moisture,  the  features  ghastly,  the  lips  grow  livid,  circulation  fai 
and  death  takes  pbce  from  asphyxia  and  respiratory  failure. 
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The  symptoms  of  poisoniu^  may  be  slow  in  appeariDg  and  gradu- 
ally increase  in  severity,  or  the  poiaou  may  suddenly  overwheUu  the 
system  and  the  full  effects  of  the  drug  be  manifested  at  once.  Ton 
or  fifteen  minutes  may  lie  sufficient  to  bring  the  system  under  its  in- 
fluence, or  it  may  retjuire  an  hour  or  more.  In  some  cases  four 
hours  have  elapsed  (Taylor).  The  progress  of  the  symptoms  is 
comparatively  slow  and  the  duration  of  poisoning  varies,  Christison 
states  tliat  in  fatal  cases  death  takes  place  in  from  eighteen  to  twenty- 
f< Ml r  hours ;  Haines  states  they  terminate  in  six  t*:»  twelve  hours.  Cases 
Itave  been  reported  in  which  death  did  not  occur  for  fifty -six  hotuB  i 
{Mttfitxil  Thmsatul  Gazette,  March  2(tth,  IKIH).  In  otber  cases  it  ha« 
taken  i>laco  in  forty-five  minutes  ^Hjiines)  and  in  one  hour  aud  twenty 
minutes.  In  some  cases  the  symptoms  may  be  severe  and  the  prog- 
nosis exceedingly  grave,  and  yet  recovery  take  place.  At  other  times 
the  favorable  progress  of  the  ease  may  be  interrupted  by  an  exacer- 
Imtion  of  the  symptoms  which  terminate  in  death.  When  the  ten- 
dency is  to  recovery,  an  improvement  is  detected  in  the  pulse»  respi- 
ration, aud  color  of  the  skin.  The  contraction  of  the  pupil  and  the 
uncousciousness  are  less  important  signs,  as  they  may  be  very  per- 
sistent although  a  favonible  course  is  being  pursued.  Many  of  the 
symptoms  ma}"  continue  as  se*juela>  and  last  for  several  days  after 
recovery.  Those  generally  noticed  are  contracted  pupils  and  disor- 
dereil  vision,  numbuess  and  tingling  of  the  extremities,  and  itching 
of  the  skin.  Nausea,  vomiting,  constipatiou,  and  a  deranged  diges- 
tive tract  are  to  be  expected. 

The  fatal  (juantity  is  very  variable.  One  grain  of  morphine,  or 
its  er)uivaleut  in  opium,  is  generally  considered  as  a  (htngerous  dose 
and  one  liable  to  cause  death.  Von  Boeck  in  the  article  on  {toisoning 
in  Ziemssen's  *Cych>|)edia"  says  one  grain  and  a  half,  Taylor  haa 
given  two  and  a  half  grains  of  the  extract,  four  grains  of  opium, 
and  two  drachms  of  lauilauum  as  the  smattest  fatal  dosea.  In 
otiior  cases  one  drachm  of  laudanum  has  been  sufficient  to  oanse 
^^  di^iith  in  an  adult  (GUuujow  ^fn/iatl  Jttttr^udt  May,  1872).  Home  per- 
^H  sons  are  very  susceptible  to  the  influence  of  opium  and  very  minute 
^^  doses  cause  all  the  symptoms  of  poison.  One-third  of  a  grain  of 
^^  mori>hine  sulK*utaueously  caused  alarming  symptoms  (iMtu-^t, 
^p  8e]>teml)er  30th,  1882)  and  one-sixth  grain,  in  a  case  mentioned  by 
^^  Blyth,  almost  immediately  caused  unconsciousne^ss,  with  livid  faee 
^^  and  almost  imi>erceptible  pnlse.  The  aged  and  debilitated  are  miist 
^B  eaaily  aifected.  Infanta  are  pccnliarly  susceptible  during  the  first 
^H  year  of  life.  This  is  very  noticeable  and  for  children  up  t*)  five  yearn 
^V  of  age  it  is  considered  a  dangi»r«>us  drug.  Very  small  doses  have 
f  proved  fatal  at  this  period  of  life,    Taylor  rafei^  to  a  case  in  which 
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iV  grain  of  opium  was  fatal,  and  in  Ziemssen^s  **  Cyclopedia"  fatal 
cases  are  reported  from  one,  two,  three,  and  four  drops  of  laudanum. 
Blyth  considers  ^V  grain  of  opium  as  a  dangerous  dose  for  children. 
Recovery  has  followed  the  ingestion  of  very  large  quantities. 
Haines  mentions  two  drachms  of  morphine,  and  in  Ziemssen's  **  Cy- 
clopedia" cases  are  reported  of  six  and  twenty-four  grains  of  mor- 
phine having  been  taken  and  recovery  followed.  Such  results  are 
to  be  accounted  for  by  the  variations  in  strength  of  the  different 
preparations  of  the  alkaloid,  the  slowness  of  action  of  the  drug,  and 
the  frequency  of  vomiting. 

A  man,  28  years  of  age,  took  an  unknown  quantity  of  laudanum. 
He  became  drowsy;  the  stomach  was  washed,  hot  coffee  was  in- 
jected, and  then  he  was  "  walked  about."  Afterward,  however,  he  be- 
came worse,  pupils  contracted,  pulse  slow,  full ;  he  became  comatose ; 
i  grain  atropine  was  administei'ed  subcutaneously.  In  less  than  five 
minutes  the  pupils  became  dilated  and  he  sat  up  and  said  he  felt  all 
right ;  in  half  an  hour  he  became  suddenly  comatose  again ;  the  breath- 
ing ceased,  but  the  pulse  continued  good.  Artificial  respiration  had  to 
be  kept  up  for  three  hours  until  the  respiratory  movements  were  re- 
established ;  he  became  conscious  the  next  morning  {Lancet,  1894, 
n.,  p.  128). 

Girl,  19  years  old;  received  about  12  grains  of  morphine  hypo- 
dermically.  In  a  few  minutes  she  was  in  a  stupor,  with  pupils  con- 
tracted. The  treatment  consisted  in  galvanism,  slapping  with  wet 
towels,  coffee,  exercise,  artificial  respiration,  and  atropine,  4  grains 
in  V(j-grain  doses,  during  twelve  hours.  She  became  very  coma- 
tose, the  respirations  ceasing  at  times ;  the  pupils  were  not  dilated ; 
for  twelve  hours  she  remained  comatose  and  required  treatment 
for  thirty -six  hours.  She  finally  recovered  (Therapenilc  Gazette^ 
September,  1894). 

Adult,  male;  took  an  unknown  quantity  hypodermically.  When 
seen,  he  was  insensil^le,  pupils  contracted ;  respirations  4  to  6 ;  pulse 
CO  per  minute.  One-fiftieth  grain  atropine  sulphate  was  given  hy- 
podermically with  the  result  that  the  i)upils  dilated  and  the  pulse 
increased.  Three  hypodermics  of  the  antidote  were  given,  which  im- 
proved the  pulse  and  dilated  the  pui)il8,  but  exerted  no  influence  on  the 
respiration.  Artificial  respiration  was  maintained  for  several  hours. 
Recovery  followed  {Theraneutw  Gazette,  1893,  8.  39). 

A  man,  36  years  old,  arank  a  quantity  of  laudanum  equal  to  17 
grains  of  opium.  In  twenty  minutes  he  was  comatose;  pupils  con- 
tracted, pulse  good;  respiration  weak  and  failing.  The  treatment 
consisted  in  artificial  respiration,  the  use  of  the  stomach-pump; 
brandy,  coffee,  and  exercise.  Artificial  respiration  was  resoiiied  to 
several  times.  After  three  hours  rh  grain  atropine  was  given  and  re- 
peated in  one-half  hour.  Respiration  increased  in  frequency  and 
improved.  No  further  artificial  respiration  was  required ;  in  about 
six  hours  improvement  began  and  continued  steadily  for  forty-eight 
hours  {Ijancet,  1884,  11. ,  p.  42^)). 

Infant,  18  months  old,  ate  two  i-grain  tablets ;  it  became  uncon- 
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acious;  the  pupils  were  coutraeied;  in  a  short  time  1  grain  per- 
uiiiuganate  of  ]><)taR8iuiu  was  introduced  into  the  Ht<»mai-h  nud  threoj 
hours  Uter  another  grain.     No  emetie.s  or  any  <»ther  renipdiea  were 
used.     The  following?  dav   the  child  had  quite  recovered  {Malteal 
^^W(A  November  6th.  mM). 

A  man,  32 years  of  age,  took  8  ^I'ains  of  morphine;  in  three  houm 
he  was  unconscious ♦  pupils  contract'd;  reBpiratious  15  per  miuntc  and 
aterttirrms.  The  treatuient  consisted  in  flagellation,  cold  «ffu«ion8, 
int*>ri'ui>ted  current,  amiiiouiu,  and  ether,  u»ed  without  <>ffi*ct  for  one- 
half  hour;  reHpirati*»n  reduced  to  eight  f)er  minute*  pulse  almost 
iiii|ierceptil>lc.  Inhiil;ition  of  pure  oxygen  waft  liegun;  in  twenty 
minutes  the  rGsjiirfition,  pulse,  and  general  api»f«raiic*^s  improved. 
In  one-half  hour  the  inhalations  wei-e  rejw^ated  and  in  one-half  hour 
tliey  were  given  for  the  third  time,  when  cc»nsciou8n<^«8  returnetl. 
During  the  day  the  man  l>ecame  dn^wsy  but  there  was  no  coma 
((hthtrUt  MftliajlJourmily  September,  1894). 

In  the  trtaimcni  of  all  caaee  of  opium  poisoning  attention  must 
be  given  to  the  evacuation  of  the  stomach  and  the  removal  of  any 
portion  of  the  ijoison  that  may  remain  unalisorlDed.  The  compara-^ 
tive  slo^^e^B  of  its  absorption  makes  this  of  the  utmost  imp<irtance. 
Emeeia  is  to  be  attemi>ted,  and  is  particularly  desirable  if  the  erude^ 
opium  or  one  of  the  solid  preparations  havt^  been  taken  or  if  ffxxl  re- 
mains in  the  stomach.  The  stomach-pump  should  always  be  em- 
])]( »y eil  whether  the  emetics  have  acted  or  nt»t.  A  thorough  washing  is 
to  Ije  made  and  every  care  taken  to  remove  every  truce  of  the  (K)isoa« 
At  the  same  time  tannic  acid,  or  any  vegetable  astringent,  is  to  lie 
added  for  the  purpose  of  precipitating  the  alkaloid  and  rendering  it 
less  s< >lttble.  An i mal  charcoal  may  also  be  given  f< jr  the  same  pur[Kiae. 
This  should  not  l>e  jidded  to  the  water  but  given  in  the  dry  state  or' 
in  rice  pa|>er.  Before  removing  the  stomach-tube,  it  is  recommended 
to  inject  a  *|uantity  of  hot  strong  coffee  and  allow  it  to  remain  in  the 
Bti>mach. 

For  many  years  it  has  been  known  that  after  sultcutaneous  injec- 
tiotis  the  normal  secretions  of  the  stc>mach  c^mtain  the  alkaloid,  and 
that  a  C43rtain  proportion  of  the  poison  is  removed  frrvm  the  system 
in  this  way.  The  same  excretion  takes  place  after  the  poison  In 
bee&  taken  into  the  stomach  mid  ab«R)rlje«l  into  the  system,  and  this 
ia  now  taken  advantage  of,  and  the  poHsibility  of  a  reiiVieorptiou  and 
re-poisoning  avertml  by  repeatedly  washing  out  the  stomach  and 
remo'ving  the  |K>isou  as  it  is  secn^tod  into  this  viscus.  It  has  lieei 
estimatetl  that  nearly  one-half  of  what  luis  lieen  administered  hv| 
dermically  may  l>e  recoveretl  from  the  secretion  c)f  the  stomach. 

In  ex  ^>en  mental  work  it  hiLS  been  demonstrat4Hl  thnt  ten  or  twelvi 
ceniigrammeii  per  kilogramme  is  the  fatal  f|tiantity  for  dr>gs.  Whe] 
larage  is  petformed  this  faiU  to  produce  death  and  much  laigi 
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doses  osn  be  given  wilhoal  fstsl  resohs.  In  the  Min$  Bi^pki$%g  Bo&^ 
pikd  BuUetin^  No.  94,  1894,  s  case  is  toll j  repeated  in  whicli  the 
poisQii  was  taken  at  ten  o^c]ock  in  the  morning.  Ifae  stpmach  was 
dmnsed  at  five  oVlock,  and  again  at  eight  and  al  eleven  o*ck>ck  in 
the  evening,  and  each  time  the  presence  of  morphine  was  clairij 
domonistrated. 

Upon  the  same  groiuKis  the  urine  should  be  removed  to  prevent 
any  possibility  of  reabsorption  by  the  waDa  of  the  bhidd^.  The 
bowels  should  also  be  freely  evacuated. 

The  elimination  of  the  jx^ison  will  be  assisted  by  ^»irtt  of  nitrons 
ether  and  copioas  draughts  of  water.  Pilocarpine  has  also  been  em- 
ployed for  the  same  purpose. 

Conm  is  to  he  combated  if  possible  by  arousing  the  patient  from 
bis  drowsiness,  by  means  of  flagellation  and  constant  movemeiit. 
The  fact  that  the  muscular  power  remains  until  the  influence  of  the 
poison  is  far  advanced  allows  of  this  lieing  readily  carrietl  on ;  bat 
when  there  is  much  prostration  and  feebleness  care  must  lie  exer- 
cised not  to  carry  enforced  movement  to  excess  and  so  sxhanat  the 
patient. 

Stimulants  will  b©  indicated  where  the  rrapiration  and  circulation 
are  failing.  The  hypoilermic  use  of  brandy*  ether,  and  camphor  is 
8or\iceable.  Lately  strychnine  and  caffeine  have  been  reeommejide^l ; 
and  very  many  cases  are  reported  in  which  they  have  been  used 
with  marked  benefit. 

Id  addition  to  the  above  measuies  attempts  must  be  made  to  neu- 
tralize the  effects  of  the  poison  after  absorption,  and  atropine  is  yretrv 
generally  selected  for  this  purpose.  This  drug  has  been  in  use  since 
the  sixteenth  century.  Its  early  employment  was  based  upon  its  veU- 
known  antagonistic  action  upon  the  pupil,  and  later  researches  seemeil 
to  iDdic4ite  that  it  had  a  stimulating  action  upon  the  heart  and  res- 
piration. From  its  earliest  use,  however,  its  valne  as  an  antidote 
has  been  questioned,  and  recent  investigations  have  failed  to  detect 
any  stimulant  effect  n[>on  the  respiration  (Archit^s  of  Peiiiairics, 
April  19th,  1893;  Tejm  Mtdicai  Jottnml,  December.  1892;  Uni- 
verml  Mrjlinil  JottninJ^  February,  1891)*  Many  utterly  condemn 
the  employment  of  one  drug  as  an  antidote  to  the  other,  claiming 
that  the  coma  and  depression  are  increased  and  a  double  poison- 
ing caused.  It  was  formerly  directed  to  administer  atropine  until 
the  dilatation  of  the  pupil  was  established  and  maintained.  It 
is  now  advised  to  be  given  in  doees  of  ^  grain  repeated  in  fifteen 
minutes,  not  to  be  administered  more  than  three  times.  Notwithstand- 
ing the  evidence  of  experimental  work  against  the  Tihis  of  atropine  as 
a  respiratory  stimulant,  the  numerous  cases  in  jMl^ihis  methtnl 
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has  been  used  with  apparent  benefit  will  keep  it  iirominent  as  a  means 
of  treating  tbeee  cases  of  poisoning. 

Permanganate  of  ]K>tassium  in  the  latest  addition  to  the  listof  anti- 
dotea  CMoor,  3Iedical  Record,  Febiiiary  17th,  IHlKi ;  Chambers,  VaHa- 
dian  Praciitwnei\  December,  1894 ;  Wc Mid»  Uiiivtrml  Mcdkxd  Maifaziite, 
August,  1894;  Midietil  Xrws,  May  12th,  1894).  Dr.  Moor  found  thai 
wlien  thirt  was  brought  in  contai't  with  morjihine  it  decomposed  the 
alkali »id  and  ren*lered  it  harmless.  He  demonsti-ated  its  pri)i)ertie8 
Viy  experiments  and  by  pailaking  of  hirge  doses  of  the  poison  and  its 
antidote.  One  grain  utintralizes  an  e<iual  weight  of  the  alkaloid,  but 
on  account  of  the  organic  matter  present  in  the  8t<:tmach  an  excess  of 
the  antitlotti  is  retjuired.  A  one-per-cent.  Holution  is  recommended 
which  luiiy  be  used  freely-,  as  in  this  strength  it  is  harmless.  When 
the  yjoison  has  been  administered  byxKxlermically,  the  question  of  its 
excretion  by  the  gastric  mucous  membrane  is  to  be  considered^  and 
the  i>erraangauate  is  then  recommended  for  the  ]»nriK>8e  of  neutralize 
ing  it  as  excreted  into  the  stomach.  Much  clinical  and  experimental 
evidence  of  its  value  has  been  forthcoming  and  it  is  very  generally 
]iM)keil  upon  as  a  successful  means  of  treating  this  ]Xjison.  In 
many  of  the  reports  of  iK>isoniug  treated  with  the  permanganate,  it 
hjLs  l>pen  introduced  into  the  system  subcutaneously,  in  some  in- 
HtaDt*«^s  T^-ithout  any  attempts  to  attack  the  jxyison  in  the  stomach. 
T<i  what  extent  this  may  pmve  of  v&Iue  is  uncertain,  as  its  action 
ujMjn  the  blood  is  not  understcxxl  and  may  prove  to  be  highly  in* 
jurious,  Exi:>eriments  by  WochI  indicate  that  when  administered 
sulH'ntaneously  the  antidote  hml  no  effect  ui>on  tlie  poison,  but  ap- 
parently hasteued  the  death  of  the  animal  experimented  upon. 

^\Tjatever  doubt  there  may  be  regarding  the  value  of  therapeutic 
antidotes  there  can  be  no  question  tia  t<»  the  importance  of  artificial 
respiration.  WTieu  the  coma  has  become  profound  and  the  respira- 
tion l»t>gins  to  succumb  t<)  the  influence  of  the  poison,  the  effort  to 
maintain  life  must  he  8ui)plemented  by  artificial  means.  In  soma 
itLst/iDces»  where  the  respiratory  movement  is  variable^  a  few  move- 
ments at  the  critical  pericMl  will  avert  death;  in  others  it  may  be 
nivfssary  to  continue  steadily  for  several  hours  until  the  system  has 
excreted  tlje  i>oison  antl  recovered  from  its  effects. 

Inhalations  of  oxygen  have  also  >>een  recommended  and  in  many 
laalaDOM  have  pnne*!  of  much  8er%*i<*e.  In  addition  to  its  usefuln<?«a 
in  OYorooming  the  cyanosis  and  stimulating  the  circulation,  it  is  also 
mifipoaed  to  exert  a  direct  oxidizing  effect  u|>on  the  p^iison.  This 
idea  has  Iw^en  suggested  by  the  similar  property  of  the  permanganate 
of  iK)ti4SHium,  but  as  early  as  18410  Dr.  B.  W.  Richardson  advocated 
the  employment  of  hyiirogen  peroxide  for  the  same  purpose  on  m 
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count  of  the  oxygen  it  contained.  He  directed  it  to  be  used  snbcn- 
taneously,  and  by  transfusion  directly  into  the  circulation,  as  well  as 
by  vaporizing  it  and  inhaling. 

Another  almost  indispensable  adjunct  in  critical  cases  is  the  ap- 
plication of  electricity.  Both  the  faradic  and  galyanic  currents  have 
been  used  with  success,  in  some  instances  being  persisted  in  for  sev- 
eral hours. 

The  post-mortem  appearances  furnish  nothing  ux>on  which  to  base 
an  opinion  as  to  the  cause  of  death,  except  in  the  cases  in  which  the 
contents  of  the  stomach  furnish  evidence  of  the  presence  of  the  poi- 
son. The  only  condition  that  is  of  any  importance  is  the  congested 
state  of  the  vessels  of  the  brain  and  its  membranes,  and  the  frequency 
of  effusions  into  the  ventricles.  This,  however,  is  not  characteristic 
and  may  not  be  very  evident.  The  blood  and  organs  are  in  such  a 
state  as  is  common  to  asphyxia. 

The  poison  may  be  detected  after  death  in  any  of  its  tissues  and 
secretions.  Of  the  former  the  liver,  kidneys,  stomach,  and  blood 
are  generally  selected.  The  secretions  most  likely  to  contain  it  are 
the  urine,  bile,  faoces,  and  contents  of  the  stomach.  It  has  been  de- 
tected many  months  after  death;  Tidy  gives  an  instance  of  four 
months,  Taylor  of  fourteen  months.  The  presence  of  ptomaines 
simulating  the  reactions  of  morphine  may  lead  to  mistakes  (see 
Vaughan,  "Ptomaines  and  Leucomaines"). 

Codeine,  C„H„N0„  and  its  official  salts,  the  sulphate  and  phos- 
phate, are  coming  into  very  general  use  and  have  occasionally  been 
the  cause  of  poisoning.     The  percentage  in  opium  is  very  small  com- 
;  pared  with  mori)hine,  ranging  from  .2  to  .75  per  cent.     It  is  obtained 

j  in  white  octahedral  crystals,  soluble  in  eighty  parts  of  cold  and  in 

seventeen  of  boiling  water.     It  is  freely  soluble  in  alcohol,  ether, 
!  chloroform,  and  solution  of  ammonia.     It  is  alkaline  in  reaction  and 

combines  Avith  acids  to  form  much  more  soluble  salts.     Chemically 
codeine  is  considered  the  methyl-ether  of  morphine,  and  it  has  been 
;;  I)repared  from  the  latter  alkaloid  (Journal  of  the  CJiemical  Society^ 

|,  1881,829). 

i  Codeine  exercises  the  same  action  as  morphine  upon  the  cerebrum 

It  but  in  a  less  degree,  and,  in  addition,  has  a  special  stimulant  action 

;  upon  the  spinal  centres.     It  produces  sleep,  which  is  less  restful  and 

profound  than  that  of  morphine,  it  contracts  the  pupil,  causes  irrita- 
tion of  the  skin,  and  has  the  same  depressant  effect  upon  the  respi- 
ration and  heart.     Its  action  upon  the  cord  is  manifested  in  the  greater 
'  degree  of  restlessness  and  excitability,  twitching  of  the   muscles, 

spasms,  and  convulsions.     Yomiting  is  more  frequent  and  purging 
often  replaces  the  constipation  producQd  by  morphine.     Codeine  is 
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five  or  gix  timee  weaker  than  morpbine,  tlie  doee  being  from  one  to 
two  grains.  What  quantity  is  likely  to  he  dangerous  is  aneertain,  as 
iustiineoH  of  poisoning  are  nut  common.  Falck  (Blyth),  as  a  r^ult 
of  ex[>eriments,  has  determined  that  51.2  milli^Hmmes  per  kilo- 
gramme is  the  fat4il  dose  for  rabbiis.  As  with  morjihine,  the  system 
becomes  accustomed  to  the  drug  when  frei|uontly  administered,  and 
very  large  doses  may  th^u  lie  given  with  impunity. 

A  woman,  who  had  l>een  taking  ingrain  pills  for  some  painful  dis- 
ease, one  night  to<ik  sixteen  i-grain  jnlls ;  this  caused  nausea  and  vom- 
iting. When  seen  in  three  hours  she  whs  restless  and  irritable  but  able 
to  converse,  kept  tossing  about  tlie  l>ed  and  constantly  changing  her 
position.  At  frequent  intenalH slio  had  couvulsive  infiverocnts  involv- 
ing the  entire  voluntary  muscular  system,  marked  hy i»era*HthcHiH  of  tLn 
skin  and  intense  irritation  along  the  flexor  surfaces  of  the  turns,  and  on 
the  back.  The  skin  was  dry  ;  the  pupils  contracted;  respirations  12 
per  minute.  Complained  of  fulness  in  the  head  and  thii-st.  For  some 
time  she  would  occasionally  sink  into  a  light  doze,  from  which  she 
would  awake  with  a  start.  8he  was  given  the  **  usual  treatment  for 
opium-jxiisoning''  and  rapidly  improved.  The  following  day  she  had 
entirely  recovered  (Thempcuiw  Guzdte^  1894,  32). 

Adult  took  4  grains  of  ccxleine.  This  dose  caused  excitement, 
restlessness,  delirium,  followed  by  vomiting,  depression,  contracted 
pupil,  pallor  of  the  surface,  and  cold  j^erspiration  {Jiriitsh  Medktd 
Journal  1874,  L,  478). 

The  treatment  adopted  for  these  cases  of  poisoning  is  that  for 
poiscming  by  opium  and  morphine.  The  irritability  of  the  stomach 
facilitiites  the  action  of  emetics  and  the  poison  is  readily  removeil. 
Furgatives  and  diuretics  are  indiciitcd,  and  a  free  action  of  the  skin 
ahould  be  secured.  Atropine  will  prove  use^ll  in  lessening  the  cere- 
bml  irritability  and  in  securing  qttiet  and  rest  as  well  an  l^enefitiiig  the 
depresaed  respiration.     In  ad  vauceil  stages  the  usual  methods  of  eom- 

I  bating  the  vital  depression  and  tendency  to  asphyxia  wiU  have  to  be 

I  employed. 

r       p< 
I       '^ 

L  ^ 


Solanom. 

The  Tnnous  species  of  the  genus  Solaniim,  order  BoUasosni,  SM 
possessed  of  poisonous  pro|)erties,  somewhat  similar  to  bdladoaiiii^ 
hyoseysmus,  stramonium,  and  other  genem  of  this  order.  The 
s]iecies  are  widely  s(!atterHl,  Uie  nosi  poisoDoqs  tonus  growing  in 
the  hotter  cUiostes  of  South  America  and  Asia.  Those  fbnnd  in 
Ameirica  are  Sokmum  dnb^mam,  L.,  *  Bitteivwest*^  Solanum  uiqrtmi, 
L,,  •Nightshade":  and  S'tiamtm  txErolifiensf,  L.,  "Horse- nettle";— all 
of  which  are  comparatively  common  throughout  the  United  Stales 
and  Canada,     SoUtmwt  tuberosum,  the  oominoD  potato  phuit;  8okh 
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unm  Iiffoperfiirffw^  the  toiriat^T  plant;  and  Sohnttm  milirjoftrum, 
from  which  indigo  ih  obtiiiiieil,  are  also  memhers  of  this  family  aod 
contain  the  aame  active  iirindi>le, 

S,  dulcamara  is  a  perennial  line,  with  a  weak,  half-w<x>dv  stem, 
growing  to  a  great  length ;  dull  green  alternate  leaves,  heart-8ha|>ed 
l>elow  and  tapering  above.  The  flowers  are  iti  spreading,  extra-axil- 
lary c vines,  purplish,  Ht<ir-Hhaped,  about  half  an  iutdi  across.  Th© 
fruit  is  an  oval  shining  beiTV,  light  green  at  first  and  becoming  yel- 
low, orange,  and  scar- 
let as  it  ripens.  Tbo 
young  l)ranches  were 
formerly  official.  Tlie 
taste  is  l»itter  at  first, 
l)eeomiug  sweet  after* 
ward. 

8.  nigrum  is  a  low 
annual,  with  numeroos 
Hj) reading  and  branch- 
ing stems;  leaveja  oval 
and  toothed  ;  flowers 
white  and  small;  the 
fruit  is  a  greenish- 
black  berry.  Th© 
whnle  herb  was  for- 
merly official, 

S.  carolinense  \a  a 
low,  hardy  perennial,  about  one  foot  high ;  st^m  is  erect,  prickly, 
leaves  ovate,  rough,  and  pubescent  and  prickly ;  flowei-s  are  [lale 
blue  or  white ;  fruit  globular,  orange-yellow  in  color. 

The  jiroperties  of  the  solanoms  dej»end  upon  the  jireseuce  of  nil 
active  pnnciple,  sofanlitt^  C„H„NOt^,  which  exists  in  variable 
amounts  in  the  diflferent  species  and  in  many  is  only  x>resetit  ia  oer- 
biin  parts  of  the  jilant  and  at  certain  i>erioda  of  its  growtlj.  It  is 
most  abundant  in  the  young  stems  and  fruit.  The  active  lorinciple 
is  generally  considered  an  alkaloid,  but  this  has  been  questioned,  a» 
the  action  of  weak  acids  decomposes  it  into  dextrose  and  sohiuidin. 
It  is  obtained  as  colorless,  glittering  crystals,  resembling  mother-of- 
pearl  in  api>earane4? ;  its  taste  is  extremely  bitter.  Its  aciueous  solu- 
tion frijths  upon  shaking.  Solanine  is  readily  obtained  from  the 
young  shoots  of  the  potato. 

The  action  of  solanine  resembles  that  of  atroiJiue  in  many  reapecta, 
but  is  not  very  well  understood,  the  reports  of  its  effects  l»eing  very  con- 
tradictory.    It  is  supposed  t<:i  depress  the  motor  centres,  c^iusiim  the 
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heart  and  rcepiration  to  become  weak  and  feeble,  and  impairing  the 
EnuBCular  power.  Sensil>ility  is  tkhM)  dimiutHhed.  Tbo  respirations 
are  rapid  at  firnt,  later  they  liecomo  slow  and  irregtilar;  the  pulse 
also  becoraoH  irrej^ilar  and  intermittent.  Tlim^  ih  ^fiiiTiil  apathy, 
iudiH position  to  voluntary  m(jveiuents,  convulsions,  and  coma  before 
death.  Various  stateiiH'uts  are  made  refjartliug  its  niydriatie  powers. 
It  is  supiKwed  that  the  pupils  are  contracted  by  solanidiu,  but 
not  by  Bolanine.  Solanine  is  reconimende<l  as  a  sulistitute  for  mor-* 
phine  in  the  treatment  of  neandjejias,  and  in  bronchial  and  asthmatic 
afTections.  All  parts  of  the  (ilants  have  l>een  the  cause  nf  many  poi- 
soning accidents,  the  bri^^ht  attractive  berries  lieing  most  frequently 
the  sourt-e  of  the  p*»is<»n.  The  bittersweet  l^erries  gave  rise  to  alarm- 
ing syinjitonis  in  a  child  eleven  years  cif  ape  (Fhnmuiri'uiknl  Journal^ 
IHIil,  48(i),  and  a  child,  fourteen  years  old,  dicMl  on  the  second  day 
after  having  eaten  some  green  potato  fruit  (BntUh  3Mical  Joitmal^ 
Septendier  3d,  1859). 

Solanine  exista  in  the  fruit  of  the  bittersweet  in  tlie  proportion  of 
ab€>ut  i  of  one  jiercent. ;  the  dose  is  recommended  to  be  J  to  1  grain. 
The  fat^d  quantity  is  not  determined.  Blyth  states  that  alxjut  one 
lihiX  a  half  grains  per  kilogramme  is  fatal  to  rabbits. 

The  (rtJttmt'Hf  consists  in  removing  from  the  stomach,  by  the  aid  of 
emetics,  such  fMirtions  of  the  poison  as  have  not  been  ex[)elle<l  by 
vomiting  induced  by  the  poison  itself;  purgatives  also  should  be 
given  to  ex|>el  such  portions  as  may  remain  in  the  bowels.  The 
general  treatment  must  be  the  same  as  that  for  poisoning  by  atrc> 
pine,  stimulants  if  the  depression  is  profound,  and  opium  to  relieve 
the  pain  and  quiet  the  restlessness  and  irritability. 

Stramonium. 


Datura  stnuitonwm^  L.,  Tliom-apple,  Jamestown  or  •jimBOii" 
wi^eil,  order  Solanaoeie,  is  a  common  phint  throughout  America  and 
all  other  temi»emte  and  warm  countries.  It  is  found  in  waste  |daces 
and  cuUivateil  fields,  in  and  about  towns  and  villages.  It  is  a  ooane 
fetid  we*>d,  growing  trom  one  to  six  feet 
higli.  The  stem  in  green»  hollow,  and 
branched;  the  leavee  are  (H>tiole<b  ov»t4^ 
sinaate-tcHHhe<l  with  wavy  margins;  the 
flowers  are  solitary,  springing  fi*om  the 
axils  of  the  leaves  with  short  iw^lunch's; 
the  corolla  is  whiti^,  funnel*shaped.  convo- 
lute, the  liorder  with  fine  t^H'th ;  the  fruit 
is  a  four-oellixl  pod,  the  size  of  a  small 
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egg  and  covered  with 
spiaes;  the  seeds   are 
iTiimerons,     !»rowiiiHh- 
bkfk.      The     wlmle 
plaut  ha8  ii   disagree- 
al»le    odor, 
particularly 
n  o  t  i  c  eable 
wlien  bniis- 
ed,   but  Inst 

upou  dryiug.  Ikttnra  kttuhi^ 
L.,  is  auotiier  rtpc^eios  which 
is  not  Hu  commou  in  this  coun- 
try. Its  stem  and  flowers 
are  purjilish.  Other  species 
which  are  much  more  vii-ulent 


Tut.  41.— F!ow«-r  *.f  DMuTM  Htrainouiura* 
In  Lotij^tudiital  Seottoo. 


Fio.  40— Darura  Strttinonliim.    Branch,  lium  ln|[  Ittw^r] 
«ik1  fruit. 

occur  ill  Central  America  and  India. 

The  prof>ertieH  of  the  jilant  dejiend 
upon  the  jiresence  of  (htnrine,  an  alka- 
loid now  considered  to  l»e  identical  withi 
atropine  and  hyoscyamine.  It  exista 
t<j  the  extent  of  oDe-fouilh  of  one  per 
cent,  in  the  seeds.  The  leavea  axia] 
about  one-third  as  strong  as  the  seeds. 

The  f^ifmptimn  of  poisoning  are  very 
simiUir  to  those  of  belladonna  poison-j 
ing,  but  stramonium  exerts  a  roor«% 
marked  depressing  effect  and  dimin- 
ishes sensibility  to  a  greater  extent 
Its  action  upon  the  respiratory  organs 
and  heart  is  very  decided.  The  mus- 
cular system  is  relaxed  and  diairhcaa 
and  i)iT)fu8e  jjerspiration  may  occur. 
The  cerebral  symptoms  are  more  ao- 
vere  than  in  atropine  poisoning  and 
maniacal  excitement  may  take  place 
with  delirium.  The  pupils  are  dilated 
in  leaa  degree,  the  throat  is  at  first  diy^ 
and  the  skin  is  dry  and  hot;  consul* 
aious  and  palsy  may  take  place. 
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A  woman,  aged  30  years,  took,  before  going  to  bed,  one  ounce  of  in- 
fusion of  the  leaves,  1  part  in  16.  Shortly  after  falling  asleep  she 
was  noticed  to  lie  restless  and  breath- 
ing deeply  and  loudly,  and  on  attemjit^ 
ing  to  Tonae  her  she  ai>i)eare<l  to  Ije 
out  of  her  mind.  Pulse  130,  thready  ; 
respirations  shallow,  35;  conjunct ivre 
deeply  injet^ted,  eyes  wildly  staring 
and  restless.  Face  and  chest  were 
coveroil  with  erythema.  Tongue  and 
fauces  were  dry.  Delirium  l>ecame 
wild  and  active  with  hallucinations  of 
sight  and  hearing.  Patient  grew  al- 
most unmanageable,  breaking  e>ery- 
thing  within  reach  and  constantly  lcx>k- 
ing  untler  the  l»ed  and  seiirchiug  for 
strange  men  and  animals.  Half  a 
grain  of  morphine  was  given  hyixi- 
dermically  and  in  nne  hour  she  was 
resting.  The  next  morning  all  symp- 
toms had  dis*ippeared  (Meiiit^il  Rtntrd^  October  2l8t,  1893). 


Fi<i. 


ii.-mpo  Fruit  of  I>Atttr» 


The  indications  for  trtaimeiU  are  the  same  as  in  cases  of  poison- 
ing by  belladonna. 

Strychnine. 

Strychnos  is  a  genus  of  the  order  Loganaeee  containing  numerous 
ies,  of  which  the  l>est  knowu  are  Strychnm  Sujr  Vumtiat  and  Stfych- 
no8  lynatii^  both  having  sinjchmnt  and  hrucuke  as  their  acti\e  prin- 
ciples. The  latter  si>ecies  is  the  rwore  powerful*  as  it  contains  nearly 
twice  as  much  strychnine  as  the  first  named.  Strifchfios  lieuU^  the 
upas  tree,  from  which  the  Java  aiTow  jkhsou  is  obtained,  and  Stiych- 
utkH  fajri/eni,  the  chief  source  of  curare,  also  l>eloug  to  the  same 
genus. 

Strychuos  Nux  Vomica  is  a  medinm*si7XHl  tree;  with  a  short,  luul 
frc^iuently  crookeil  stem;  irregular  branches,  without  spines  or  ten- 
drils. Leaves  are  ojJiiosite,  thick,  sbort-iietiolfHl,  broadly  oral, 
bluntly  pointed  at  sfiex  and  bA8<%  bright  green  and  shiuing  above, 
smooth.  Flowers  are  perfect,  in  terminal  corymbii  of  a  greenish- 
white  color.  Calyx  short.  fino-tooth«l.  Cortdhi  fmuiel-shajXHb  The 
fruit  is  a  large,  nmnd,  yellow  berry,  covered  with  a  smooth,  hard 
shell  ami  dlled  with  a  white,  soft,  >?elatinous  pulp,  in  which  are  sev- 
eml  seeds.  The  seed  is  aliont  one  inch  in  diameter,  round  and  6at» 
concaT©  on  tho  ventral  surface,  and  flat  c»r  slightly  c<»nvex  on  the 
other.  On  tho  Tcntrnl  surface  is  the  remains  of  the  umbilicus.  The 
in  ooTered  with  a  layer  of  short  silky  hairs»  the  suhitaace  of  the 
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Fio.  4IS.— S«««iof  Stryolinofl  Kux  Vomi- 
ca—(i»  Heed  eottiv;  6,  eectiou  of  bwhI, 
sliowing^  the  embryo. 


seed  is  hardened  albumin,  of  a  dirty  white  color.     At  its  margin  is 
situated  the  embryo. 

All  piirfe8  of  the  plant  contain  the  alkaloids,  but  the  aeeda  only 
are  employed  iu  iiiediciue  and  are  familiar  to  us  as  nux  vomica.  Sev- 
eral yeara  ago  the  bark  was  introduced 
into  commerce  under  the  name  of  false 
Angostura  bark  and  was  the  eaujae  of 
many  severe  cases  of  poisoning. 

Nnx  vomica  is  met  with  as  the  whole 
seed  and  in  powder.  The  latter  has  cx;- 
casionally  been  the  cause  of  some  a€ci- 
dents,  but  it  is  the  alkaloid  that  is 
nearly  always  the  form  from  which  the 
I^oisoniug  occurs. 
The  alkaloids  are  sh*tjeluihie  and  briichte^  which  exist  in  combina- 
tion with  {(ja^iimc  or  sfn^rhiw  aruL  A  third  alkaloid,  ujnsurine,  has 
been  described  bat  it  exists  in  small  amounts  and  has  not  l»een  defi- 
nitely studied.  The  physiological  action  of  all  is  similar,  varying 
only  in  intensity. 

Strychnine,  C^,H.,,N.,0„  exists  to  the  extent  of  alH>ut  one-half  to 
thnee-lifths  of  one  per  cent.  It  occurs  as  small,  coh>rle88  crys- 
tals, odorless,  but  of  an  intensely  bitter  taste  which  is  imparted  to 
water,  1  i»art  in  70JHK)  being  readily  detected.  Haiues  (Hamilton's 
"System  of  Legal  Medicine")  states  that  some  persons  are  unable  to 
taste  any  bitterness  in  s(jlutions  of  a  much  greater  strength,  a  fact  of 
some  medico -legal  importance. 
It  is  not  very  soluble,  requiring 
fi.fifJT  parts  of  cold  and  2,5lX)  of 
boiling  water.  It  is  readily  Holuble 
in  boiling  alcohol  but  sejjaratea 
from  it  when  cold,  as  it  requires 
2(X>  parts  to  retain  it  in  solution. 
This  allows  it  to  lie  separated  from 
brucine.  It  is  alkaline  in  reliction 
and  comliiues  with  acids  to  form 
salts,  which  resemble  it  in  appear- 
ance but  are  much  more  soluble. 
The  salt^  are  about  one-fourth 
weaker  than  the  alkaloid. 

Brucine,  C^JE^*N,0^,  resembles  strychnine  in  api>eaninoo»  ooeur- 
ring  in  colorless  prisms,  or  iu  white  flak*\s  due  to  efflorescence.  It 
dissolves  in  320  parts  of  cold  and  150  of  btjiling  water,  the  non-crys- 
talline form  being  less  soluble.    It  is  very  soluble  in  both  hot  and  cold 


Fig  44.— TraoBiTppsie  Section  of  thw  Trait  tit 
Sti-ycliuod  Nux  Vutulca.    Thvi 

ous  tluin  in  most 
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alcohol.  Its  taste  is  exoeedingly  bitter,  and  it  combines  with  acids  to 
fdrm  salts.  Tiw  |»or|M)rtic)ii  of  l>rucnu4>  in  nux  vomica  is  greater  tlian 
that  of  strychnine,  ranginji;  £rom  one  to  two  per  cent*  Its  physiulogi- 
cal  action  is  the  same,  bnt  it  is  estimated  t^^  1>e  thirty-eight  times 
weaker  and  much  slower  in  producing  its  effects.  Richert  ( JA'*//m/ 
News,  April  8th,  1803)  publishes  a  series  of  exi>erunent8  to  determine 


cteilioii,} 


the  comimrative  actions  of  the  two  alkaloids.  He  finds  no  difference 
of  any  practical  importiince,  excepting  in  their  strength.  He  con- 
siders strychnine  forty  or  fifty  times  as  powerful  as  bjucine.  Bru- 
eine  and  strychnine  may  be  separated  by  their  relative  solitbilit.v  in 
alcohol,  but  this  is  more  thoroughly  accomplishetl  by  adding  a  neii- 
tnil  solution  of  chroroate  of  (A'ltassinm  U*  a  hot  solution  of  the  salts, 
diromato  uf  stryclinino  being  deputiiUxl  as  ixisolable,  urange-yeUow 
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crystals.     As  a  iest  for  tlie  presence  of  bmcine,  Blytli  states  that  its] 
reaction  with  methyl  iodide  is  the  most  reliable.     To  a  solution  ii 
strong  alcohol  a  little  method  iodide  is  added,  and  in  a  short  tiiud] 
circular  growths  of  crystal  groups  appear,  which  are  composed  of] 
methyl  brucine  iodide.      Upon  treating  brucine  with   nitric  acid  a  I 
characteristic  color  reaction  is  produced ;  a  bright  red  color  appears 
which  upon  warming  fades  to  a  yellow,  and  upon  the  addition  of  a 
solution  of  st^innous  chloride  a  bright  purple  coloration  takes  place. 
This  latter  part  of  the  test  is  the  distinctive  reaction, 

Strj'chniue  is  a  motor  irritant,  its  effects  being  tUrected  to  the 
mott*r  centres  of  the  spinal  cord,  increasing  their  irritability  in  a 
very  marked  degree.  When  this  hyper-sensitiveness  is  maiutainetl 
for  a  prolonged  period,  or  when  an  excesnive  effect  is  produced^ 
there  foDows  a  secondary  state  of  depression  or  paralysis  of  tho 
same  centres.  That  the  effect  is  spinal  in  origin  has  l)oen  proved 
by  separating  the  brain  from  the  cord  without  lessening  the  reflex 
action.  It  has  also  been  shown  that  the  irritability  is  not  [peripheral 
by  dividing  the  nerves  to  the  part.  The  sensory  as  well  as  the  motor 
nerves  are  not  affected  and  the  brain  remains  uninfluenced.  The 
muscular  tissue  is  alno  free  from  any  direct  effect  of  the  poison.  It*4 
action  upon  the  blond  is*  uncertain,  l>ut  its  oxygenation  is  interfered 
with,  and  this  direct  action,  in  addition  to  the  sxjasm  of  the  respira- 
tory musL-les  and  the  increased  tissue  metamorphosis,  favors  the 
accumulation  of  carbonic  acid  in  the  system  and  in  time  tends  to 
cause  asphyxia. 

Kichert  ( Tkerapeutw  (rtizeitt'^  1892)  has  published  a  series  of  ex- 
periments which  demonstrate  very  clearly  the  excitant  and  para- 
lyzing action  of  strychnine  and  show  in  detail  the  effects  of  tho 
poisi;»n  upon  the  various  functions.  His  experiments  were  baaed 
upon  the  discovery  of  llichter  and  others  (Ziemssen)  that  when  artifi- 
cial respiration  is  performed  the  effects  of  i>oisonous  doses  may 
be  overcome.     He  prefaces  his  work  with  the  following  resume : 

"When  a  one-per-cent.  solution  of  sulpljat<j  of  strychnine  is  in- 
jected into  the  external  jugular  vein  of  a  dog  there  occurs  within  a 
few  moments  a  condition  of  muscular  excitement,  which  rapidly 
passes  to  one  of  tebiuic  couvulsious,  and  death  ensues  immediately 
from  an  arrest  of  respiration,  or,  after  a  time,  from  exhaustioa. 
Should,  however,  forced  artificial  respiration  be  maintaiuetl  at  the 
time  of  the  convulsive  seizures  and  after  the  spasms  gradually  disa^^- 
pear,  the  general  condition  of  the  animal  l3ecome8  in  most  respects 
the  same  as  just  before  the  convulsions,  and  the  effects  of  the  iX)isoQ 
slowly  wear  away.  But  if  with  the  appearance  of  the  convulsious 
the  injection  of  the  strychnine  is  continued,  the  tetanus  grows  lese 
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and  less  violent>  voluntary  moiiou  is  lost,  reflex  excitability  rapidly 
disapitears,  the  spasms  give  place  to  somewhat  rhytluuiciil  jerktngs  of 
the  muscles,  and  these  to  twitchiugs.  which  in  turn  are  lost,  and  the 
animal  lies  absolutely  motionless,  save  for  the  movemeutiS  due  iu  arti- 
ficial respiration  and  the  heart-beats.  The  circulation,  heat-jiro- 
cesses,  and  other  important  functions  remiiin  in  go<Hl  condition,  and 
the  dog  may  be  kei>t  alive  for  hours,  if  not  for  days,  thus  jiaralyzeil, 
if  strychnine  is  from  time  to  time  injected.  These  remarkable 
changes  from  the  normal  state  to  violent  convulsions,  and  finally  to 
complete  motor  paralysis,  occur  with  such  rapidity  tlmt  the  latter 
stage  may  l)e  present  within  three  minutes.'' 

The  symptomH  of  strychnine  poisoning  are  very  characteristic  and 
any  mistake  in  diagnosis  is  due  to  a  lack  of  judgment  on  the  f>art  of 
the  observer  rather  than  to  any  obscureneas  of  the  symptoms-  There 
at  first  a  sense  of  uneasiness  and  sensitiveness,  a  tightness  of  the 
est,  a  "c^teh"  in  the  respiration,  and  an  occasional  twitching  and 
stiffening  of  the  muscles.  There  may  also  Ix?  heat  or  a  pain  in  the 
ei»igastrium,  and  8»>metime«  vomiting.  These  premonitory  sy  mptoma 
are  followed  by  a  sudden  onset  of  tetanic  spasms  of  a  more  or  leas  vio- 
lent character.  The  muscles  of  the  extremities  are  first  alft^'ted,  but 
the  simsms  rajiidly  extend  to  tlic  muscles  of  the  body  and  increase  in 
severity  until  t>[)isthotonos  is  [MTMluce^l.  The  chest-walls  also  Ijeoomo 
fixed  and  respiration  is  checked  during  the  spasms.  The  muscles  of 
the  face  are  early  afftn^ted  causing  curious  distortions,  but  tht^  trismus 
is  not  so  early  nor  bo  marked  as  in  tetanus.  The  impeded  rircnlaiioii 
gives  rise  to  fulness  of  tlie  veins,  congestion  of  the  face,  iirtitrudiiig 
eyeballs,  and  in  later  stages  to  idl  the  distressing  signs  of  im|>ending 
asjihyxia.  The  seizures  vary  in  iluration  from  a  few  secomis  Uy  several 
minutes.  They  recur  more  or  less  m[»idly.  in  some  inHtances  within 
one  minute,  in  ttthers  there  is  an  interval  of  more  thnti  hu  hour. 
Gentle  and  continuous  movements  or  sounds  may  ii<>t  MtlVct  the 
fiatient,  but  any  sudden,  startling  impression,  however  slight,  may 
be  instantly  followotl  by  a  severe  tMirt»xysm,  Death  usually  takes 
place  during  a  seizure,  and  when  these  are  severe  life  may  terminate) 
ill  thi>  third  c»r  evi?n  in  the  second  attack.  \M3en  de^ith  takes  place 
during  the  interval  it  is  accotmted  for  by  exhaustion  and  jiaralysis  uf 
the  spinal  and  me<lullary  centres.  When  the  quantity  of  poisoo  is 
exceesive  the  nervous  system  a]){H^rs  to  l>e  overwhelmed^  und  deaih 
^^  may  occur  almoat  instantly  without  any  convulsive  attack. 
^B  The  alkaloid  is  rapidly  alisorbed  and  the  onset  of  aymptomi)  ia 

^^       mpid,  but  the  form  in  which  the  poison  is  administered  ma}  delay 
I  its  Absorption »     Wlien  in jet^-ted  subcutaneously  symptoms  of  poison- 

I  ing  may  follow  almost  immediately.      In  experiments  upon  doga 
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tetanus  has  been  produced  in  twelve  seeouds,     Witthaus  ("  BeferenoOj 
Handbook  of  the  Medical  Sciences/*  YoL  YI.)  gives  a  table  of  491 
cases  in  wliicb  the  symptoms  appeared  "directly*'  or  "very  eoou"  i] 
12,  in  from  three  to  thirty  minutes  in  22,  in  from  thirty  minutes 
one  hour  in  7,  in  one  to  two  hours  in  G,  and  in  two  and  one-half  to] 
three  hours  in  2.     When  the  poison  is  given  in  pill  form  or  as  dry 
and  old  extract,  the  solution  may  be  slow,  and  long  intervals  may 
thus  elax>se  lieforo  symptoms  ajipear.     The  powdered  nux  vomica  is 
slow  in  its  action  compared  with  the  alkaloid,  half  an  hour  boiug 
given  as  the  time  required  for  its  effects  to  begin.     The  presence  of 
food  will  retard  and  the  ingosti<in  of  fluids  hasten  the  onset*     Tho 
course  of  the  symptoms  is  rapid  and  in  fa  till  eases  death  may  ^iccur 
very  quickly.     Of  40  fatal  cases    collected   by    Witthaus,   20   died 
within  one  hour,  8  in  from  one  to  two  hours,  7  in  frt^m  two  to  three 
hours,  and  5  iu  from  five  to  six  and  a  half  h(jurs.     In  21  crises  the 
time  between  the  onset  of  symptoms  and  death  was  within  half  lui 
hour  in  8,  from  a  half  to  one  hour  in  G,  from  one  t<i  two  hours  in  4, 
and  from  two  to  live  houi-s  in  3.     Death  is  frL^t^uently  recorded  as 
taking  place  "immediately"  and  eases  are  reported  in  which  only 
two  and  three  minutes  have  elapsed.     When  recovery  is  the  resali 
the  course  is  also  rapid.     Ringer  states  that  if  the  patient  sunives 
for  two  hours  a  favorable  termination  is  to  be  expected.     The  prog- 
nosis, however,  must  be  guarded,  as  the  symptoms  may  last  six  and 
eight  houi^s  Ijeforo  death  takes  place.     In  soma  instances  the  <*on- 
dition  has  suddenly  become  worse  when  tlie  case  was  apparently  i)ro- 
gressing  towanl  recovery. 

The  excretion  begins  early  and  the  poison  has  been  detected  in 
the  urine  within  half  an  iiour.  Its  excretion,  however,  is  not  80 
rapid  as  its  absorption  nnd  the  poison  thus  accumuhites  in  the  system. 
It  is  supposed  to  be  wholly  excreted  from  the  bfniy  in  two  days, 

A  large  percentage  of  the  cases  end  fatally  and  very  small  doees 
may  cause  death.  One-fourth  of  a  giain  proved  fatal  to  an  adult 
[Mrtftctil  Timtn  and  GaztHv,  18o4,  370  K  idso  one-half  grain  {liritixh 
Mtdaxd  Journal,  August,  1847).  Taylor  mentions  an  instance  of 
death  in  a  child  from  ^\  of  a  grain.  Richert*8  exiieriment«  shotr 
that  th^^  smallest  lethal  dose  for  a  dog  is  ^J,^  grain  per  2.7  iiounds 
(kilogramme)  of  liody-weight.  This  would  equal  iu  a  man,  avemgiiig 
one  hundred  and  fifty  pounds,  about  -^c^  of  a  grain.  Taylor  men- 
tions one-half  grain  as  the  smallest  fatid  dose,  and  Ony  and  Ferrier* 
one-<|uarter  grain.  Although  such  small  amounts  may  cause  death, 
very  much  hvrger  (luan titles  have  been  recovered  from,  ten  to  fifteen 
grains  {Amvrintn  Journal  of  the  Meduxil  SnentH'M^  IftTifi,  547),  ten  gmina 
{Lancet,  XI.,    1856,    605),   twenty  graiua  (BritM  Mt^diad  jQuntai^ 
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1870).  Many  of  such  recoveries  are  traceable  to  prompt 
and  energetic  treatment,  on  account  of  wliicb  the  amount  al>8orl)ed 
is  but  a  small  proiiortion  of  that  taken.  Adulteration  of  the  drug 
may  also  hivve  snrae  influence.  Li  other  casea  suicidjil  atteinptu 
have  faile<l  owing  to  other  drugs  being  combined  which  are  anti- 
dotiil  in  their  action.  Opium  is  very  commonly  taken  with  strych- 
nine, and  in  one  instance  chloroform  was  inhaled  at  the  aame  time 
that  the  poison  waa  swallowed  (Lancet,  1882,  May  13th,  Novenilier 
28th). 

The  fatal  quantity  of  the  jiowdered  nux  vomica  is  from  one-half  Ui 
one  ounce.  Death  has  taken  phice  in  two  hours  after  taking  five 
drachms  (Pellarin,  quoted  in  Ziemssen's  **  Cyclo|)edia  of  the  Practice 
of  Medicine,"  Americiin  Edition,  Vol  XVII.,  p.  780), 

Tetanus  is  the  one  disease  that  may  lie  mistaken  for  strychnine 
poisoning,  and  there  may  be  much  difficulty  in  arriving  at  a  diag- 
nosis. Tlio  history  of  the  case,  the  high  temt>eniture,  and  early 
lockjaw^  are  generally  well  marked  in  tetanus;  while  the  sudden 
onset,  the  rapid  course,  the  commencement  of  the  sjiaams  in  the 
lower  extremities,  and  the  late  appearance  of  the  lockjaw,  in  the  case 
of  strychnine  poiaoning  are  generally  sufficiently  clear  to  distinguish 
the  two.  Epilepsy  has  been  mistaken  ft)r  poisoning,*aud  BIyth  re- 
lates a  fatal  case  in  which  hysteria  was  diagnoscii  and  death  assigned 
to  that  cause.  Some  forms  of  brain  and  spinal  disease,  and  uienin- 
gitis  may  resemble  cases  of  i>oisoning.  The  diagnosis  may  also  l>e 
made  difficult  by  the  combination  of  laudanum  or  other  i>oi8on8  ^-ith 
strychnine. 

A  man,  4(5  ywirs  oUl,  t<H>k  probably  7  or  10  gniins  strychnine.  In 
three-quarters  of  an  hour  he  was  found  in  convnlsionH.  inoHt  marked 
in  lower  extifmities;  chloral  40  grains,  and  bn>mide  1  druchm,  were 
given  per  rectum,  and  the  stomach  pumj)  was  used.  Paroxysms  re- 
curred every  ten  to  twt-uty  minutes,  lasting  from  ten  to  twenty  9e4v 
onda*  At  times  they  l»ecaiiie  more  severe  but  aiJin^-jired  to  Ix?  con- 
trolled by  chloral.  At  the  termination  of  eight  and  threeHpiarter 
hours  a  sudden  severe  attat^k  t<M>k  place  which  ended  fatally  {Jt^^frft^ 
Uan  MfiliifU  Gttzeftr,  March,  1893;  Theirtptudc  Gazctk,  July,  l^ 

A  man  t<K>k  about  H  grains  of  strychnine.  In  four  or  iivt*  inm- 
ates ho  felt  ill.  (.'niiiips  apjM^aretl  in  the  legs  and  awe micd  to  the 
thiglis.  Willie  rubbing  he  suddenly  fell,  shrieking,  iu  a  spasm, 
which  recurn*d  fnH|ue«tly.  In  one  hour  and  a  half  lie  dii^l,  while 
heing  liftctl,  from  exhaustion;  there  was  no  convulftion  at  the  time. 
The  fac»e  was  livid,  Ht>8  blue  and  shrivelled,  pupils  tlilatiMl,  ami  the 
muscles  of  the  whole  body  relaxed.  The  man  received  no  treatment. 
Post-mortem  ten  hotirs  afti^^r  death.  Rigor  mortis  prf>nounced,  ab- 
dominal and  pectoral  muscles  in  a  state  of  tension.  No  priafiism. 
Blood  very  dark  and  lluid,  right  siile  of  the  heart  full,  left  side 
empty,  all  organs  slightly  cungcstixL     Meninges  of  the  brain  and 
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cord  engorged,  also  vessels  of  the  brain  and  spinal  cord  {Larwtf,  No- 
vember 9th,  1889), 

A  man  took  about  6  (?)  grains  of  strychnine.  In  twenty  rain- 
iites  be  was  seen  to  be  in  tetanic  spasm,  with  opisthotonos^  arms 
flexed  across  the  chest,  rigid  tremor,  hands  clenched,  legs  ext>endeiL 
The  face  was  livid  and  congeHted,  the  features  fixed  in  a  spasiuijdic 
griu.  At  the  onset  of  the  spasm  he  gave  a  shriek;  the  atbick  histed 
two  ininiiteH,  with  dilated  piij>ils.  The  mind  was  clear  in  the  intervals, 
the  rauscIeH  twitched  cojitinuoualy  at  inter^'aln  of  idxnit  three  niin- 
utoH;  asphyxia  threatened  during  paroxysms.  Chit  ►nil,  *2<)  grains,  was 
administered  subcutaneously  and  repeated  in  doses  of  20,  10,  and  20 
grains  each.  Attiick  began  to  grow  milder  in  half  an  hour,  ceased 
in  four  houra,  Imt  twiti'hings  continued  for  four  or  five  hours.  The 
man  finally  recovered  {Lam-ef,  July  iJTth,  1889). 

A  man,  56  years  old ;  took  20  grains  of  sulpliate  of  strj-chniue  in 
less  than  ten  miuntes.  Emetics  were  given,  the  stomach  washed, 
and  tannic  acid,  In-omide  of  potassium,  and  chloral  administere*!. 
Patient  escaped  with  only  twitcliings  of  the  muscles  of  the  limbs  and 
jaw  and  contractions  of  the  oesophagus  (British  Meilical  Jourtial^ 
August  2l8t,  1892). 


Treatment  must  be  prompt  and  energetic.  The  many  instances  in 
which  large  doses  have  failed  to  ciius©  death,  the  facility  with  which, 
in  ex{Hiriment^l  work,  the  lives  of  animals  are  presented,  and  the 
effectiveness  of  drugs  in  overcoming  the  action  of  the  poison  shouhl 
encourage  cme  in  the  management  of  such  cases.  The  first  stop 
should  l>e  the  administration  of  antidotes  to  hinder  the  absorptiau 
of  the  alkaloid,  and  the  removal  of  the  contents  of  the  Btomuch* 
Tannic  acid  and  vegetable  astringents  precipitate  the  alkaloid  and 
may  be  given  freely.  Iodine  also  causes  an  insoluble  salt  ( L<ifiC€t, 
April  4th,  IHGS) ;  ten  to  thirty  drops  of  the  tincture  are  to  be  given  at 
once  and  repeated  at  short  intervals.  Emetics  and  the  st<3mach- 
punip  are  to  be  used  as  early  as  possible.  The  latter  will  re<iuiro  the 
assistance  of  an  amesthetic  as  the  attempt  to  insert  the  tube  may  excite 
spasms  of  the  muscles  of  the  throat  or  general  tetanic  convulsions. 

To  allay  tJie  in-itabibty  of  the  sjiinal  cord  and  counteract  the 
spasms,  innumerable  drugs  have  been  employed,  but  at  present  all 
are  supei-seded  by  chloral  hydrate  and  chloroform.  Liebroich  pointed 
out  the  value  of  chloral  in  allaying  the  irritation  of  the  spinal  centreB, 
and  its  wubsequent  use  hiis  proved  it  to  be  of  detndeil  benefit.  Thirty 
graiuH  by  the  mouth  or  rectum,  or  sulx'utaneously,  will  often  arrest 
the  muscular  spasms  for  half  an  hour,  and  then  doses  of  fifteen  or 
tw^enty  gi'ains,  to  lie  repeated  when  indicated,  will  usually  Xye  sufficient 
to  maintain  its  effect. 

The  continued  use  of  chloral  must  be  attended  with  some  caution 
on  account  of  its  depressant  action.     Bromide  of  potassium  is  often 
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rombin^Ml  witli  chloral,  and  some  cases  have  been  taneated  by  it  alone. 
ItH  iR*tion  ui>ou  the  spinal  centres  is  similar,  but  it  is  slower  and  in 
every  way  inferior.  Four  drachms  should  be  given  at  once  and  re- 
peated in  doses  of  one  drachm.  Chloroform  or  ether,  with  or  with- 
out chloral,  is  indispensable.  Its  effect  is  rapid  and  its  administni- 
tion  may  be  re,gulated  in  ac<x)rdance  with  the  sevority  of  the  spasms. 
If  necessary  the  jjatient  may  be  kept  under  its  iulluence  for  hours. 
Chloroform  has  l>een  given  internally  with  apparent  success  {Phtln^ 
tlelphia  Medical  Times,  February  13th,  1873).  One  drachm  was  given 
every  hour  to  a  boy,  fifteen  years  of  age,  who  had  taken  two  grains 
of  strychnine.  Opium  and  its  alkaloids  have  been  employed  with 
success  in  many  instances.  It  reduces  re-flex  acti<»n  l>nt  is  slow  in 
action  and  its  effects  are  weak  compared  with  those  of  the  poison.  Bel- 
lathmua.  Calabar  bean,  cannabis  indica,  and  curare  have  been  recom- 
mend*>d  on  account  of  their  antagonistic  effect  ui>on  the  motf>r  cen- 
tres, Imt  they  have  not  proved  serviceable  eu<iugh  to  depend  upon. 
Tobacco  has  been  of  use  in  relaxing  the  muscular  spasms  and  in  an 
.emergency  an  infusion  may  prove  of  much  value.  Artificial  respira- 
tion may  be  resorted  to  if  asphyxia  is  threat^med  or  if  the  respiration 
is  impeded  during  the  intervals.  Inhalations  of  oxygen  will  be  in- 
dicattnl  in  the  same  conditions ;  their  beneficial  effect  is  manifested, 
not  alone  in  the  improved  state  of  the  bhxnl,  Imt  the  oxygen  is  also 
supposed  to  act  directly  upon  the  poison  and  mitigate  its  action.  In 
mldition  to  the  8]M>cial  treatment  the  contlition  of  the  patient  and  his 
surn>uudings  must  lie  favorable.  Perfect  rest  and  «|niet  must  be  se- 
cured, unnecessary  attendants  and  excitable  friends  exclude<l,  and  all 
movements  must  lie  slow  and  ih*lil»erate.  It  has  l»een  found  that  con- 
tinuous movements  and  sounds  may  l>e  present  without  infiueneing 
the  patient,  whereas  the  slightest  sudden  starting  will  bring  on  the 
ct^n^^llsive  attacks. 

The  i>mi'mortem  examination  furnishes  very  little  information  as 
to  the  cause  of  death.  Rigor  mortis  begins  early  and  may  iiersisi 
for  ft  j)n->longed  period.  It  has  frepiontly  l»een  noticed  several  days 
after  deatl),  and  Haines,  in  Hajiulton^s  **  System  of  I^gal  Me<!i- 
cine/'  mentions  a  case  in  which  it  was  present  five  months  after 
death.  The  rigidity,  however,  is  not  always  present,  and  its  absence 
does  not  negative  stryclinine  i>oisoning.  The  examination  of  the 
stomach  may  reveal  some  traces  of  the  poison,  if  the  powder  f»r 
extract  has  been  bkken.  The  other  oi>^ans  are  congested  as  in  death 
tfom  Mphyxia.  A  congestion  of  the  cord  may  lie  present  but  is  very 
uncertain.  A  chemical  examination  of  the  tissues  is  the  only  certain 
methtxi  of  determining  the  presence  of  the  jiojson.  Tlie  alkaloid  is 
Terr  persistent  and  remains  for  many  years  without  decomposition. 
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alkaloids  which  have  been  differently  named  by  the  various  chem- 
ists. Verafrine  is  the  chief  constitueut  of  saliadilla  and  exists  only 
in  Hmall  quantities  in  veratrum,  jervine  being  the  principal  con- 
stituent of  the  latter.  The  physiological  action  of  lKjth»  however,  is 
similar,  and  the  veratrine  of  commerce  generally  consists  of  the  two 
alkaloids.  With  them  are  nsso<'iate<l  trtrfttro!ilifn\  cevaJine,  and 
trvtulilline^  which  exist  in  very  small  amounts  and  are  of  no  practical 
iin{)ortance. 

Veratrine  is  a  dull  white  |K>wder,  without  smell,  having  a  bitter, 
acrid  tkste  au<l  lejives  a  sense  of  tingling  and  numbness  on  tljc  tongue. 
Alcohol,  ether,  and  chloroform  dissolve  it  readily,  but  it  is  only 
slightly  Soluble  in  water. 

Veratrine  is  a  jM)werful  motor  depressant  and  muscle  jjoison.  It 
also  exercises  a  loc*al  irritant  action  which  may  be  very  severe.  It 
has  no  action  uiK)n  the  brain  nor  upon  the  sensory  nerves.  Tlie 
loi'id  irritation  is  eviil^ut  when  it  is  !»rought  in  contiwt  with  the  skin^ 
causing  rednesH  and  irritation.  Upon  tlie  mucous  membrane  of  the 
luouth,  stomach,  and  intestinal  tract  it  may  l>e  so  severe  as  to  pro- 
duce inflammation  antl  uK^t^ration  of  the  |>arts.  Tljereareat  fii-st  heat 
and  burning  of  the  mouth,  throat,  and  stomach,  Bueezing,  salivation, 
^nausea,  vomiting,  pain,  and  diarrhceii.  and  ultimately  all  the  symp- 
toms of  ga8tro-4^nteritis.  After  alworption  its  action  as  a  direct  mus- 
cle poison,  in  addition  to  the  depression  of  the  motor  centres,  oauaes] 
great  muscular  weakuesft  and  depressinn.  The  musmlar  contraction 
is  slow  and  ytrolongeil  and  uncoutrollablf\  i^imulaiiug  a  mild  tetanic 
S]iasm,  then  gradually  becomes  weaker  and  finally  erases.  This  is 
,ef|uallv  dii*ecte*l  tn  the  voluntnty  and  involuntiiry  muscles,  the  heart 
and  I)loo<l-vesselH  liecoming  paralysced  as  well  as  the  U>dv  and  limljs. 
The  jmlse  liecomes  slow  and  feeble  and  the  respirations  grow  more 
and  more  shallow,  dejith  taking  jdace  from  cardiac  svnco|ie.  Con- 
^iilsions  and  coma  sometimes  preceile  death,  arising  in  a  mc^asure  from 
the  accumulation  of  cjirlionic  acid  in  the  blood.  In  some  inBtancca 
the  fatal  termination  is  due  to  peritonitis  following  the  local  irritant 
action. 

The  poison  is  rapidly  absorbed  and  the  symptoms  l»egin  quickly, 
but  the  course  is  prolonged  and  mav  continue  for  some  days.  Wlieu 
the  poisoning  is  severe,  death  may  take  pla<x?  in  a  few  hours.  Fatal 
cases  any  not  common.  Bly  th  refers  to  a  case  in  which  an  infant  died 
from  tJie  apyilieation  of  powdered  salMwlilla  to  tlie  heml  for  the  pur- 
pose of  destroying  ih^HcuH,  and  to  two  cases  of  chronic  i>oisomng 
terminating  fatally  after  a  lajise  of  nine  and  eleven  weeks,  during 
•hich  time  small  doses  had  l»een  c^mtinuously  given.     Haines  stalea 

d  a  fatal  result  has  followed  the  ingestion  of  twenty  grains  of  tlioi 
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It  has  been  detected  in  preserved  specimens  after  several  yearB,  ami 
numerous  instances  are  recorded  in  which  it  has  been  detected  in 
bodies  exhumed  many  months  after  burial.  The  response  of  cer- 
tain ptomaines  to  the  tests  for  strychnine  has  been  |>ointed  ont  by 
Vauj4han.  Failure  U^  detect  the  poison  is  not  infrequent  even  in  the 
hands  of  the  most  expert  chemists,  the  minuteness  of  the  quantity 
and  its  rapid  excretion  causing  it  to  escajje  detection.  The  poisou 
may  be  present  in  all  the  tissues  of  the  body,  and  in  the  urine,  bile, 
saliva,  and  other  secretions.  The  liver  and  sjHnal  cord  are  generaUj 
selected  as  the  most  favorable  sites  for  its  detection.  The  urine  also 
should  always  be  preserved  for  examination. 


Veratrxim. 

The  genus  Yeratrum,  order  liliaceae,  closely  allied  to  colchicum, 
contains  nximerous  Hi)ecies  widely  scattered  over  the  globe.  Vera-' 
tnan  album,  Linn.,  common  throughout  Enroi>e  and  Asia  is  almost 
identical  with  Vtratrum  inmk,  Ait,  which  is  the  form  found  in  North 
America.  Aaatfrtfu  offieutalis^  Lind.,  also  named  Vcnifrum  ojicinalis^ 
Scld.,  is  the  species  common  in  Mexico  and  South  America. 

Yeratnim  viride  is  found  throughout  the  temperate  parts  of  Nortli 
America,  extending  from  the  Southern  States  to  Alaska.  It  grow8 
along  streams  and  in  damp  jdaces,  the  [ilant  springing  annually  from 
a  perennial  rhizom p.  The  stem  is  simple,  erect,  two  to  four  feet  high, 
bearing  numerous  three-ranked  leaves,  and  terminating  in  a  dense 
spreading  panicle  of  yellowish-green  flowers.  The  leaves  are  broadly 
oval  pointed,  sessile,  the  bases  clasping  the  8t*:*m.  The  flowers  are 
monceciously  polygamus,  the  xierianth  is  formed  of  six  narrow 
pointed  sepals,  moderately  spi-eading,  entirely  free  from  the  ovary. 
Fruit  ripens  as  a  three-ceOed  follicle  containing  many  seeds. 

The  rhizome  is  official  in  the  United  St^ites  and  British  Pharma- 
oopieias;  the  latter  also  recognizes  the  seeds  of  Asagrjea  ofHcinalia 
under  the  title  of  sabadilla.  The  latter  is  official  only  for  the  pro- 
dnctiun  of  veratrine.  The  United  States  Pharmacopceial  preparatiiisa 
are  a  fluid  extract,  1  in  1  part,  and  a  tincture,  1  in  2 ;  the  British  Phar- 
macopoi-ial  tincture  is  1  in  4,  Veratrine  is  official  in  both,  its  prepara- 
tions in  the  United  Stiites  Pharmacopoeia  being  an  oleate,  two  per 
cent.,  and  ointment,  four  per  cent,  of  the  alkaloid.  The  British 
Pharmacopceial  ointment  is  much  weaker,  one  grain  to  the  drachm. 
The  white  helleboice  rhizome  is  the  official  drug  in  Germany  and 
France. 

The  active  principles  of  the  several  plants  were  formerly  looked 
npoQ  as  being  similar;  they  are  now  known  to  consist  of  several 
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alkaloids  which  have  been  differently  named  by  the  varioua  chem- 
ists. Vtfrtfnnt*  ia  the  chief  oonstituent  of  sabadilla  and  exists  only 
in  small  qtiantitiea  in  veratrum,  Jervine  being  tlje  principal  co] 
stitueut  of  the  ktter.  The  phynioloKical  action  of  l»oth,  however,  10 
Bimilar,  and  the  veratrine  of  commerce  generally  consists  of  the  two 
alkntoiilH.  Witli  them  ixrt>  jisRCH-iatn*!  vvratntuiine,  cevadiuc,  and 
t^vadilllut',  which  exist  in  very  small  amounts  and  are  of  no  practical 
importiince, 

Veratrine  in  a  dull  white  powder,  without  Hiiiell,  hjtving  a  bitter, 
a<'rid  tiistt*  an  J  lea\es  a  nimse  of  tingling  and  numliness  on  tlie  tongue. 
Alcohol,  ether,  and  chloroform  dissolve  it  readily,  hnt  it  is  only 
slightly  soluble  in  water. 

Veratrine  is  a  powerful  motor  depressant  and  muscle  f)oison.  It 
also  exercises  a  local  irritant  action  which  may  be  very  severe.  It 
has  no  action  uiKin  the  brain  nor  upon  the  sensorv  nerves.  The 
local  irritation  in  evident  when  it  is  bnaight  in  contiict  with  the  skin, 
causing  redness  and  irritation.  Upon  the  mucous  membrane  of  the 
mouth,  stomach,  and  intestinal  tnu-t  it  may  l»e  bo  severe  as  to  pro- 
duce inHaiiimation  and  ulceration  of  the  parts.  There  are  at  first  heat 
and  burning  of  the  mouth,  throat,  and  stomach,  sneezing,  salivation, 
nausea,  vomiting,  pain,  and  diarrlKea,  and  ultimately  all  the  8vm|»* 
toms  of  gastro-enteritis.  After  almorption  its  a*ti»>u  as  a  direct  mus- 
cle poison,  in  additicm  tr>  the  depression  of  the  mot^ir  centres,  causes 
gn^at  muscular  weakness  and  defiression.  The  muHcular  contrarticm 
IH  slow  and  prohniged  and  uncontrollnbUs  simulating  a  mild  tc^tanio 
spasm,  then  gradually  becomes  weaker  and  6nally  ceases.  This  is 
equally  diroctetl  in  the  voluntary  aud  involuntary  muscles,  the  hearty 
and  bloo«l-vessels  l>ecoming  paralyzed  as  well  as  the  Wxly  and  limbs. 
The  pulse  becomes  slow  and  feeble  and  the  respirations  grow  more 
and  more  shallow,  death  talking  place  from  cardiac  syncope.  Con- 
'Tulsions  and  coma  sometimes  precede  death,  arising  in  a  measure  from 
the  mH'umtdation  of  carl>onic  acid  in  the  blood.  In  some  instances 
the  fabd  termination  is  dne  to  peritonitis  following  the  local  irritant 
action. 

Tlie  poison  is  rapidly  absorbed  and  the  symptoms  V>egin  quickly, 
but  the  course  is  j»rol»»nge«l  and  may  c»»ntinue  fi>r  some  ilays.  AMieo 
the  poisoning  is  severe.  diU^th  may  bik«»  place  in  a  few  hours.  Fatal 
ceases  are  not  common.  Illy  th  refers  to  a  case  in  which  an  infant  died 
from  th»  '     ition  of  powdered  saliadilla  to  the  head  for  the  pur- 

jMise  of  iiig  [)fHliculi,  and  to  t^o  cases  of  chronic  poisoning 

terminating  fatally  after  a  lajise  of  nine  and  eleven  weeks,  during 
whic'h  time  small  ilos^  had  been  continuously  given.  Haines  stateti, 
that  a  fatal  reault  has  followed  the  ingestion  of  twttuty  grains  of  the 
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powdered  veratrain  in  one  instance,  and  of  a  teaspoonful  of  the  tinc- 
tui*e  in  another.  Blyth  mentions  a  death  from  eighteen  grains  of 
the  rhizome.  Very  large  quantities  have  been  recovered  from,  and 
alarming  8ymi)toms  have  arisen  from  small  doses. 

An  adult  took  half  an  ounce  of  powdered  rhizome  which  gave  rise 
to  burning  in  the  throat,  pain  in  the  stomach  and  bowels,  depres- 
!  sing  nausea,  and  purging.     Recovery  rapidlv  occurred  {Lancet,  II., 

;  1857,  9). 

I  An  adult  took  one  drachm  of  the  tincture,  eciual  to  twelve  grains 

I  of  the  powder.     In  a  short  time  the  patient  fell  into  a  collai)se,  with 

\  pain  in  the  stomach,  but  no  purging.     Next  morning  he  had  re- 

j  covered  (Medical  Times  and  Gazeite^  1863,  January  3d). 

The  ireatment  consists  in  removing  from  the  stomach  any  x>oison 
that  may  remain,  and  the  administration  of  demulcent  drinks  and 
oi)ium  to  allay  the  local  initatiou.  The  depression  and  the  enfeebled 
heart  and  respiration  call  for  stimulants,  alcohol,  coffee,  camphor. 
Caffeine,  strychnine,  and  digitalis  will  also  prove  valuable  for  their 
stimulating  action  upon  the  heart  and  respiration.  Best  and  quiet 
in  the  recumbent  position  must  lie  maintained  and  heat  should  be 
■  applied  to  the  extremities  and  surface. 

ACIDS. 
Sulphuric  Acid. 

,f  Sulphuric-acid  poisoning  is  not  of  frequent  occurrence  in  this 

country,  but  in  Europe  the  number  of  deaths  from  this  cause  at  times 
has  been  remarkable.  lu  England  they  have  formed  5.9  jjer  cent,  of 
the  doatlis  from  poison,  in  France  iy.^y  in  Prussia  10.6,  in  Vienna 
43.8,  and  in  Berlin  as  high  as  50  i)er  cent.  (Falc).  More  fatalities 
are  caused  by  this  acid  than  by  any  other,  and  it  is  more  often  the 
cause  of  accidents  than  the  others,  the  absence  of  any  fumes  or 
other  distinctive  charactci-s  i)r()bably  accounting  for  this  frequency. 
The  greater  number  of  cases  oi  poisoning  are  accidental,  the  acid  hav- 
ing been  generally  taken  in  mistake  for  other  fluids  or  having  been 
left  witliin  tlie  reacli  of  young  children.  Instances  have  occurred  in 
which  it  has  l)eeu  added  to  onemata  and  to  vaginal  washes  with  fatal 
results  (Blytli^.  A  number  of  cases  are  recorded  in  which  it  has 
been  taken  with  suicidal  intent,  but  its  criminal  administration  is 
rare.  The  victims  are  generally  children,  but  in  some  instances 
adults  have  been  deliberately  poisoned  and  in  one  case,  to  avert 
suspicion,  the  i)oison  was  poured  into  the  ear. 

Sulphuric  acid  is  a  i)owerful  corrosive  and  its  action  as  a  toxic 
agent  is  entirely  local,  any  effect  upon  the  system  being  the  result  of 
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the  K)eal  (lea true ti on  of  tdiisue.  The  siroug  acid  is  Tery  hygTn»copic> 
increasing  its  bulk  one-fourth  by  the  aljsorption  of  moisture.  TMien 
brought  in  coutact  with  living  tiasues  this  same  affir  ity  for  water  ia 
exhibited  and  it  immediately  absorbs  the  fluid  contained  in  the  part, 
and  alters  or  destroys  all  lilirons  or  muscular  tissue. 

No  tissue  can  withst4ind  this  corrosive  action,  and  any  brt>ught 
in  CDutact  with  the  acid  may  become  entirely  destroyed  and  rendered 
unrecognizidile.  It  has  been  found  that  solutions  of  the  acid  nith  a 
specific  gravity  aljove  1.574  ilissolve  the  muscular  tisHue,  chungiiig 
it  into  a  jelly-like  mass  which  becomes  of  a  blackish-re<l  color. 
With  a  si)ecific  gravity  below  1.574  the  solution  dissolves  only  the 
areolar  tissue  that  is  mingled  with  the  muscle^  causing  the  whole 
to  cliange  into  a  thick  pulp  of  a  whitish  hue.  Any  sohitiou  alKive 
1,250  precipitates  albumin,  and  when  in  excess  dissolves  it  (Zienis- 
sen).  The  specific  gravity  of  the  official  acid  is  1,835  aii<l  all  acids 
of  commerce  ap]»roach  this  strength.  The  dilute  acid  and  the  aro- 
matic acid  of  the  pharmacopceia  are  weak  solutions  with  little  or 
n*)  toxic  action.  The  specific  gravity  of  the  f<*rmer  is  about  1.094 
and  the  latter  0.911.  Wlien  the  a*"id  has  been  swallowed,  the  con- 
dition varies  from  a  whitening  and  thickening  of  the  mucous  mem- 
brane to  extensive  destruction  of  the  tissues.  The  tongue  may  l»e 
swollen  and  more  or  less  disorganizeil  and  necrosed.  The  efifecta 
of  the  acid  may  continue  throughout  the  pharynx  and  a^sophagus 
into  tlie  stomach  and  in  many  insUmces  the  destructive  action  haa 
exteiuled  into  the  duodenum.  The  epiglottis  and  larvnx  may  bo 
implicated.  The  affected  parts  are  soft  and  friable,  and  in  twenty- 
four  or  thirty -€ix  hours  Ke[>arate  more  or  less  comjiletely  as  a  ne- 
crosed mass,  frequently  l)eing  expelled  as  casts  of  the  jmrt.  The 
under  surface  remains  red  and  ecchymfised  and  repairs  by  granula* 
tion  if  the  destruction  has  been  deep.  The  walls  of  the  stomach  are 
blackened  and  friable  and  perforation  is  fretjuent.  The  acid  may 
also  |>enetrate  t<^  neighl>oring  vessels,  coagulating  and  blackening  the 
bUMHl.  The  depth  of  the  destructive  process  de^^enda  upon  the  con* 
centration  of  the  acid. 

The  tttimpiomtt  are  intense  pain  in  the  mouth,  throat,  and  stomach, 
accompanied  by  severe  reflex  retching,  vomiting,  and  sjiiismodic  re- 
apirat<»ry  eflTorts,  profuse  salivation,  with  extreme  distress  and  pros- 
tration. The  vomited  matters  consist  of  the  contents  of  the  stomach, 
mucus,  and  particles  (»f  necnjsed  tissue,  all  l)eing  strongly  acid  and 
corrodetl.  flhouKl  the  larynx  lie  aflfecUHl,  the  swelling  of  the  part 
causes  difliculty  in  breakhing  which  may  be  so  severe  as  to  tlireaten 
asphyxia  and  death.  Aocompanying  the  local  symptoms  the  system 
BufTers  from  shock:  the  pulse  beoomes  weak,  the  surface  and  ex* 
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tremities  are  cold  and  clammy,  and,  if  tlie  condition  is  extreme,  cott- 
ynlsions,  coma,  and  death  may  follow  rapidly. 

The  course  varies  with  the  extent  and  location  of  the  injury. 
•  In  mild  cases  the  local  pain  and  distress  continue  for  some  days, 

the  dead  tissue  is  gradually  thrown  off,  and  recovery  follows,  but  in 
other  cases  death  may  take  place  rapidly  from  the  extensiveness  of 
the  destructive  action  and  shock,  or  from  occlusion  of  the  laxynx. 
In  the  greater  number  of  fatal  cases  it  has  been  found  that  death 
takes  place  in  about  twenty-four  or  thirty-six  hours,  at  a  time 
when  the  tissues  are  sloughing  and  the  exhaustion  is  extreme.  Dur- 
ing this  period  there  may  have  been  symptoms  of  perforation  and 
peritonitis,  and  other  inflammatory  manifestations.  If  the  patient 
survives  this  i>eriod  the  system  generally  recovers  from  the  immedi- 
ate effects  of  the  poison,  repair  of  the  parts  commences,  and  the 
ultimate  termination  depends  upon  the  tissue  affected  and  the  extent 
of  the  contraction  or  stricture  that  follows.  Occlusion  of  the  oesoph- 
agus frequently  causes  death  long  after  apparent  recovery,  and 
strictures  and  deformities  of  the  stomach  and  throat  are  common. 

Very  small  quantities  may  be  sufficient  to  produce  death.  Twenty 
drops  have  proved  fatal  to  a  child  (Taylor) ,  and  sixty  to  an  adult 
(Chris tison) .  Bly  th  relates  a  case  in  which  two  mouthfuls  of  a  solu- 
tion of  one  part  of  acid  to  four  of  water  proved  fatal  to  an  adult.  A 
;  j    ;  few  drops  of  the  acid  brought  in  contact  with  the  larynx  would  prove 

very  serious,  while  on  the  other  hand  very  severe  destruction  of 
the  tissues  of  the  mouth  may  cause  alarming  but  not  dangerous 
symptoms. 

The  treatment  consists  in  neutralizing  the  acid  with  alkalies  and 
diluting  it  with  copious  draughts  of  water.  Magnesia,  lime,  and 
carbonate  of  soda  are  the  most  serviceable.  The  stomach-pump  and 
emetics  are  to  be  avoided.  Milk  and  raucilaf^inous  drinks  and  anti- 
septic solutions  are  to  be  administered  freely  after  the  first  effects  are 
counteracted. 
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Nitric  Acid. 


Nitric  acid  is  second  only  to  sulphuric  acid  in  the  severity  of  its 
action,  and,  as  with  the  stronger  acid,  the  tissues  are  deeply  and  rap- 
idly destroyed,  the  effect  extending  to  the  stomach  and  duodenum. 
Perforation  may  also  take  place.  Blyth  gives  a  valuable  description 
of  numerous  specimens  in  the  various  London  museums  illustrating 
the  results  of  nitric-acid  poisoning.  The  skin  is  also  destroyed 
i    j  and  colored  a  characteristic  yellow  tinge ;  the  same  discoloration  is 

!   j  present  in  all  the  parts  attacked  and  serves  as  a  guide  to  distinguish 

I  the  action  of  nitric  from  that  of  other  acids.    Bromine  and  iodine 
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D  which  might  be  mistakeu  for  that  caused  by  nitric 
ai'iil,  but  both  are  easily  removed  by  a  little  caustic  potash,  while 
nitric-ncid  stains  become  a  brighter  orange  by  the  action  of  the  alkali. 
Tht^  Hiftuptoms  are  those  ass4iciated  with  the  hx^al  destruetiau  of 
tissue  and  are  similar  to  those  of  sulphuric-acid  poisoning.  In  aiMi- 
tion  there  is  the  ]>r(>dii<*ti<>u  of  au  alniudant  HUfiply  of  gaa»  which 
caoseii  distressing  disU»nti<»n  of  the  stomach  and  intestinea  and  pain- 
ftU  emctjitious.  The  course  is  rapid,  the  result  depending  upon  the 
strength  and  amount  ot  the  acid.  Deaths  have  taken  place  in  a  few 
minutes  (Taylor)  and  many  iustauc^ts  are  recorded  of  a  fatal  ter- 
mination within  a  few  hours.  The  period  of  twenty-four  or  thirty 
hours  isi  as  in  poisoning  by  sulphuric  acid,  a  critical  period,  and 
many  deaths  also  occur  from  the  remote  effects.  Two  drachms  have 
caused  deatli  (Taylor)  and  half  an  ounce  has  repeatetUy  been  followtHl 
by  a  fatiil  result.  As  with  <jther  corrosives  a  small  quantity  to  the 
liirynx  may  i»rove  faUd,  while  a  very  much  larger  quantity  may  pro- 
duce severe  effects  in  lees  important  imrts  without  serious  results. 

The  frrtifment  is  the  same  as  that  for  sulphuric-acid  poisoning — 
alkalies  in  solution  to  neutralize,  and  fluids  to  dilute  the  acid,  sooth- 
ing and  Viland  drinks,  and  frerjuent  thorough  irrigation  of  the  mouth 
and  affected  paii». 

Numerous  deaths  have  followed  the  inhalation  of  the  fumes  of 
nitric  acid,  which  act  as  an  irritant  to  the  bronchial  mucous  mem« 
bntues.  Thei'e  may  be  an  immediate  spasm  of  the  glottis  and  fatal 
asphyxia,  or  a  broncho-imeumouia  and  aKlema  of  the  lunga  may  fol- 
low. Blyth  refers  to  a  report  {Cftemteal  Sews,  1803,  132)  of  Uie  caM 
of  two  young  men  who  broke  a  jar  of  nitric  acid  and  inhaled  the 
fumes  for  some  tim«*;  one  died  in  ten  hours,  Uie  other  in  twenty -four. 
Pellew,  in  Hamilton's  "System  of  Legal  Medicine,"  also  refers  to 
the  case  reiHirted  in  the  Btmhut  Airduyil  and  Surffu^l  Journal,  18H4, 
p,  49<5,  of  four  men  who  inhaled  the  fumes  in  a  similar  way.  One 
had  an  attack  f)f  pneumonia  in  a  few  days,  another  in  three  hours 
felt  a  constriction  of  the  chest  with  painful  inspiration ;  be  remained 
^^  ill  fnr  three  or  f<»ur  days  with  painful  respiration  and  prostration. 
^K  A  third  had  catarrh  of  the  upper  air- passages  for  three  weeks.  The 
^^  fourth  was  longer  ex|>oeed  than  the  others  and  after  sufferiiig  from 
\  painful  irritation  of  the  pulmonary  organs  with  great  prostration 

^ft       died  in  a1>out  thirty  honn»  fn>Di  oxlema  of  tlio  lunge. 

t  si' 


Hydrochloric  Acid. 

Hydrochloric  acid  is  a  much  weaker  acid  than  sulphuric  or  nitric 
and  its  effecln  when  Hwalh)wed  are  lees  severe.  LisU^ad  of  the  exten- 
sive and  deep  deetmctiou  of  tissue,  the  parts  become  whitish,  or 
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wbitiah-brown ;  in  some  inatancea  they  ar©  disorganized,  but  not  to; 
any  great  depfch.     The  iicid  converts  the  superficial  tissues  into  a' 
swollen,  structureless,  sHmy   irniBS  rather  than  causes  a  corroded 
slough.     It  does  not  exercise  any  corrosive  action  upon  the  skin. 
The  walls  of  the  stomach  are  not  eroded  and  perforation  rarely  ocema. 

The  si/mptoms  are  Hiiuikir  to  theme  following  the  ingestion  of  other 
corrosives  hut  not  so  inteiiH**,  and  the  destructive  eft*ects  not  l>eiiig 
so  severe,  the  tendency  to  recovery  is  more  favorable.  In  addition 
to  the  local  irritnnt  action,  the  noxious  fumes  jmjduce  an  irritntion 
of  the  larynx  and  lungs  and  give  rise  to  spasniodic  coughing  and 
choking.  Numerous  deaths  have  result^<l  from  this  cause,  in  some 
instances  after  the  ingpstion  of  very  sniall  ijuantities.  One  dra^-Thm 
has  proved  fatal  in  sixteen  hours  (Ziemsseu),  and  hidf  an  ounc«  in 
eighteen  hours  (Taylor),  The  fatal  termination  may  take  place  at 
any  time  as  in  tlie  case  of  other  acads,  and  the  remote  effects  voAy 
also  be  the  eanse  (jf  death. 

The  trenfmi'Ht  is  the  same  as  in  the  case  of  the  other  acids. 


A  mauj  54  years  old,  swallowed  one  ounce  of  hydrtxuhloric  acid.  In 
three  hours  he  was  collapsed.  Hkin  was  cold  and  clammy,  counte- 
nance anxious;  inilae  small  and  weak;  there  was  frequent  vomiting 
of  dark,  viscid  matter  contiiiniug  blrnvd.  Tlie  buccal  mucous  mem* 
brane  was  whitish  with  here  and  there  a  red  patch.  He  complained 
of  burning  in  the  month,  throat,  and  Ht<»mach  ;  there  was  no  diarrhtvA 
nor  tenesmus.  Solution  of  potash,  freely  diluted,  and  lime-water  and 
milk  were  given  freely^  liut  the  man  continued  prostrated,  vomitetl 
continually,  and  died  in  seventeen  hours.  Post-mortem :  the  mu- 
cous luembrane  in  the  Ujiper  |jarts  wixb  highly  congested,  in  the  lower 
half  of  the  oesophagus  it  was  lilack,  thickened,  and  contracted.  Just 
Ijcfore  the  passage  through  the  diaphragm  there  was  a  jx^rforation 
in  the  posterior  wall  the  wize  of  a  shilling;  the  tissues  around  weit^ 
black  and  pulpy.  Tlie  mucous  membrane  of  the  stomach  and  of 
abtjut  five  inches  of  the  iluodenum  was  sindhir  to  that  in  the  lower 
part  of  the  (esophagus.  There  was  a  perforation  in  the  8fc<»mach  and 
one  in  the  duodenum  {Lancet^  1884,  I.,  65). 

Ailult,  male ;  accidentjilly  swallowed  one  ounce  of  pure  hytlrochloric 
acid,  There  was  immediately  pain  in  the  mnuth  and  throat,  reaching 
down  the  gullet  to  the  stomach  ;  retching  and  vomiting  followed,  and 
continued  severely,  being  marked  with  blood.  The  tongue,  soft 
iwdate,  fauces,  and  back  of  the  throat  l^came  yellowish;  tliere  were 
no  marks  on  the  cliin  or  cheeks.  Temperature  96^;  the  man  was 
given  a  solution  of  carbonate  of  soda,  one  drachm  to  four  ounces, 
together  with  white  of  egg  and  nutrient  eneraata.  On  the  t^nth  day 
he  vomited  a  quantity  of  bhx)d  and  offensive  matter  and  improved 
more  rapidly  aft»*rwar<l.  Feeding  by  the  month  was  commenced  on 
the  eighteenth  day,  and  the  man  left  hosjiital  feeling  quite  well  in 
about  one  month  after  the  accident.  One  month  later  ne  returned 
with  evidence  of  obstruction  of  the  pylorus  and  died  in  a  fow  daja* 
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Pcwt-mortem  examination  showed  general  contraction  of  the  stomAch, 
the  mucous  merabrane  near  the  [jvloriis  presented  cicatrices,  the 
pyloric  wall  and  surroiindinK  tissnes  were  thickened  and  altered;  a 
small  probe  only  could  be  passed  through  the  lumen  of  the  pjlorus 
{Lanctt,  1890.  II„  797). 


: 


Carbolic  Acid. 

Carbolic  acid,  or  phenol,  C.HHO,  is  one  of  the  numerous  con- 
stituents of  coal-t4ir,  from  which  it  in  sepamted  by  fnit^tional  distilla- 
tion. It  is  obtained  at  temperatures  Wtween  321>^  F.  and  H74  F. 
Asaociated  with  carbolic  acid  in  the  distillate  is  a  varying  amount  of 
cresylic  acid  or  cresol,  and  much  of  the  impure  carbolic  acid  of  com- 
men-e  is  made  up  of  these  two  compounds ;  some  specimens  being 
almost  entirely  cresoL  As  cresol  is  devoid  of  the  toxic  action  of  car- 
iKilio  acid,  the  impure  acid  is  much  less  poisonous,  and  in  many 
instances  large  doses  have  been  taken  without  any  sericnis  n^ult. 

Carbolic  acid  when  pure  is  a  crystalline  8oli<l,  forming  in  white  or 
colorless  needles,  with  its  peculiar  odor  and  a  hot  burning  tast<^. 
On  exposure  it  may  actiuire  a  pinkish  tinge.  It  mpidly  absorbs 
moisture  and  becomes  a  deliijuescent  mass,  and  with  sufficient  mois- 
ture a  lic|uid.  It  melts  at  lOtJ  F. ;  does  not  redden  litmus  paper. 
Cresol  differs  from  it  in  not  crystallizing  at  ordinary  tem[)eniture8; 
its  Ixnling  point  is  higher,  about  4(X>  F.,  and  it  is  less  soluble  in 
water,  ammonia,  glyct»rin,  or  solution  of  soda.  Creasote,  which  is 
a  mixture  of  cresol  and  guaiacol,  and  is  almost  without  any  f>oi- 
souous  iu*tion,  is  of  a  lower  specific  gravity »  does  not  crystallize,  and 
is  also  less  soluble  in  ammonia,  and  not  at  all  soluble  in  glyi^erin. 
It  does  not  congulate  albumen.  The  United  StaieiM  PharmacofHi'ia 
retpiires  carlxilic  acid  to  st^iud  the  following  tests:  •'The  iM|uenus 
solution  yields  with  bromine  water  a  white  precipitate,  which  at  tirst 
redissolves,  but  l>ectimei*  permanent  as  more  of  tlie  reagent  is  added, 
id  ap[>ears  cr^'stiiUine  when  viewed  under  the  microscope.  On 
adding  ic^  lOcc.  of  a  one-jier-cent.  solution  one  drop  of  ferric  chlo- 
ride test  solution  the  liquid  acquires  a  violet-blue  cfdor  which  is  jier- 
manent;  and  on  addling  carl>olic  nri<l  to  albumen  or  c<)lhKlion,  coagu- 
lation tiikes  place  (difference  from  creasote).  One  volume  of  ccdt! 
liquefied  carbolic  acid  (rendered  liquid  by  the  achlition  of  eight  jier 
cent,  of  water)  forms,  with  one  volume  of  glycerin,  a  clear  liquid 
which  is  not  rendere<l  turbid  by  the  addition  of  throe  volumes  of 
water  (al^sence  of  cresol  and  orsssota).** 

When  applie*!  to  the  skin,  carKilic  acid  at  once  combines  with  the 
albuminous  tissues  and  forms  a  whiter  eschar,  which  may  (lenetrativ 
to  somo  deptli  and  destroy  the  parts»  m  aoiie  of  inflammatory  action 
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marking  the  limits  of  the  dead  tisBue.  Upon  mucous  membmnea  ila 
effects  are  more  severe,  and  in  ciises  in  which  the  pnre  acid  ia  swal- 
lowed the  lutMil  actii>n  may  bo  sufficient  to  cause  death.  When  recov- 
ery takes  place  the  after-effects  are  not  severe *and  strictures  rarely 
follow* 

CiirboHc  acid  is  absorl)ed  from  the  surface  of  the  body,  from 
wounds,  by  the  pulmonary  tissue  when  inhaled^  and  from  all  tho 
mucouH  membranes.  Its  course  after  absorption  is  unknown.  It  may 
Vje  detected  in  the  blood  for  a  time  unt^hanged,  but  it  is  rapidly  de- 
composed and  the  products  of  the  change  are  iiartially  excreted  with 
the  urine,  saliva,  ijerspiration,  and  other  secret  inns.  It  causes  a  dark, 
smoky  discoloration  of  the  urine  which  contains  the  acid  as  sulpbo* 
carljolic  acid,  the  sulphates  disappearing  some  time  before  the  di«* 
coloration  becomes  noticeable  or  symptoms  of  poisoning  apjienr. 
8omo  observers  have  detected  the  odor  of  carl>olic  acid  in  the  urine 
and  consider  that  xjortiona  of  it  are  excreted  unchanged.  By  some 
it  ia  also  thought  to  be  excreted  from  the  lungs. 

Stjmpioms. — After  absorption  the  toxic  effects  are  manifested  on 
the  nervous  system.  At  first  there  is  a  general  stimulating  nctiou^ 
the  pulse  becomes  stronger,  the  Ijltxxl  pressure  rines,  the  cei'ebral  uiid 
spinal  centres  are  exalted,  with  convulsions  and  delirium,  and  tUo 
temperature  increases  to  a  marked  degree.  This  state  of  stimulation 
is  followed  by  depression  and  paralysis  of  the  entire  nervous  Bystem, 
and  death  titkes  place  from  respiratory  and  cardiac  failure. 

The  effects  are  best  exemplitied  in  the  severe  cases  when  deatli 
takes  place  rapidly.  Almost  immediately  there  is  nausea  and  faint- 
ness,  pallor  of  the  skin  and  cold  sweat,  dizziness,  and  duloess  of  the 
senses  wliich  deepens  into  insensibility  and  coma,  with  muscular 
w^eakness  and  convulsions  ending  in  prostration.  The  pulse  1x*come« 
weak,  the  respirations  shallow  and  hurried,  and  death  ensues,  some- 
times suddenly  from  syncojxe,  at  otlier  times  more  gradually  from 
asphyxia.  When  the  course  is  h*Hs  rapi<l  the  sequence  of  symptoms 
is  more  prolonged  and  ma}'  be  iireceded  by  the  primary  stimulating 
effects.  In  addition  to  the  constitutional  di.sturbance  there  are  also 
the  local  effects  iind  gastro-intestinal  irritation,  which  may  be  severe; 
or  the  acid  may  have  implicated  the  larynx  and  produced  an  sd- 
ditional  train  of  symptoms.  In  very  mild  cases,  in  which  the  sb- 
sorijtion  of  the  poison  is  slow  and  prolonged,  as  in  the  case  of  wounds 
and  extensive  surfaces  dressed  with  solutions  of  carlxilic  acid,  there 
may  be  simply  restlessness,  headache,  increased  temperature,  debil- 
ity, and  diminished  muscular  power — symptoms  which  may  very 
readily  be  mistaken  for  diseased  states  of  the  system. 

The  course  may  be  slow  and  prolonged  for  days  when  the  absorji- 
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tion  is  gradual,  aud  (he  symptoma  loay  persiBt  alter  tbe  cause  is 
remoTed,  but  in  cases  tu  which  the  poison  is  swallowed  it  is  much 
more  rapid.  In  many  iustajusea  the  patient  has  fallen  imcouscious 
within  the  space  of  one  minute  and  died  in  a  few  minutes.  More  fre* 
quently  death  dcj>e43  not  take  place  until  from  one<half  to  two  hours 
have  elapsed,  or  life*  may  be  prolonged  for  several  hours  or  days. 

The  Jufnl  (lufte  is  uncertain,  but  half  an  ounce  is  considered  a  dan- 
gerous quantity  and  many  cases  are  recorded  in  which  this  has  caustnl 
death.  As  small  an  amount  as  one  drachm  has  also  proved  fatal 
(Taylor).  Very  severe  symptoms  have  followed  the  use  of  carbolic- 
acid  dressings,  and  also  of  cjirlxdic  solutions  in  irrigating  abscess 
cavities  and  wounds.  The  employment  of  a  strong  solution  as  a 
lotion  has  also,  in  several  instances,  proveil  fatal  (Haiues,  in  Hamil- 
ton's **  System  o£  Legal  Medicine'*) . 

Post-mortem  examination  does  not  furnish  any  clew  to  the  cause 
of  death  except  that  it  may  luring  to  light  evidence  of  the  effects  of 
the  poison  uiK)n  the  mucous  membrane  of  the  mouth  and  stomach ; 
the  presence  of  the  acid  in  the  stomach  or  bowels  may  also  be 
detected  by  means  of  the  odor.  There  may  lie  patches  of  brownish 
or  white  wrinkled  skin  on  the  face  and  handK,  the  lining  membrane 
of  the  digestive  ti*act  may  be  whitened,  thickene<l,  and  nhri veiled, 
with  kM:ali/ed  areas  of  de>>troyed  tissue.  When  dejith  has  Ijecn  grad- 
ual tlie  organs  present  the  api>6aranees  resulting  from  asphyiia,  but 
when  it  has  been  sudden  no  change  is  to  be  noted.  The  urine  may 
furnish  some  e%^dence.  The  presence  of  free  acid  may  l>e  detected 
if  it  remains  in  the  sU^mach,  but,  after  alisorption,  tests  have  to  be 
directed  to  the  prtHluets  of  its  decomposition,  and  their  presence 
may  be  indicated  with  a  fair  amount  of  accuracy. 

An  infant,  seven  weeks  old,  was  ill  with  varicella  with  one  pus- 
tide,  which  was  surrounded  by  an  ery8if)ehitou8  area*  A  two-per- 
cent, solution  of  cnrlKiHc  acid  was  kept  appJie«l  by  mcains  of  a  com- 
nresH.     Tho  following  morning  svuipt<imH  of  ;  ^j  were  present. 

The  temi>eratni*e  ro«*^,  the  urine  was  dark;  tin  swejits,  vomit- 

ing,  contnictetl  pupils,  Bi»asm<Hlic  tw  itching  of  the  eyelids*  and  slow 
n^spiration.  Death  occurretl  in  twenty -three  hours  from  tlie  first 
application  (Blyth), 

A  Iwy,  aged  5,  was  given  an  enema  of  about  18  ounces  of  I  to  60 
solntion  of  carlmlic  acid,  <Mpial  U^  144  ifrainn.  In  a  few  minut**4t  he 
became  unconscious  without  nptoras.     He  renuiined 

insensible  and  in  a  staUf  of  t^  .il  hours  when  he  died 

(Lamei,  May  19th,  1883). 

The  trrrilmrni  consists  in  removing  the  source  of  the  j^oison  if  it  is 
extern^,  or,  if  it  has  been  tjiken  internally,  in  wiiHhing  out  tlie  stom- 
•di  carefully  with  the  aid  of  the  pum|>.     Emesia  will  be  difficult  to 
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procure,  and  is  not  so  effective.  After  removing  all  traces  of  the  poi- 
son, milk,  oil,  and  tloiniili'^nt  ilrinks  may  be  admimstered ;  but  the 
use  of  oil  in  prohibited  while  any  poison  is  in  the  stomach,  as  it  ia 
supposed  to  promote  its  absorption.  The  most  useful  antidote  ia 
suggested  by  the  affinity  of  carbolic  acid  for  suljihates  and  the  forma- 
tion of  the  liarmlesH  aulpho-carbolic  acid.  Sulphate  of  magnesia^ 
sulphate  of  soda  in  solution,  or  sulphuric  acid  diluted,  may  be  admin- 
ist-ered  freely,  and  in  many  instances  this  has  l>een  found  of  l)enefit. 
The  same  reaction  is  Hupposed  to  take  jilace  in  the  blood  wfieu  the 
sulphates  are  absorl>ed.  Baccharated  symp  of  limo  has  also  lieen 
liroposed  to  neutralize  the  acid.  The  lime  readily  combines  with  car- 
bolic acid  to  form  a  soluble  and  harmless  salt.  Lime-water  is  not  of 
much  service  as  the  amount  of  lime  is  too  small  to  be  of  any  ralae. 
Atrofjiue  is  also  used  with  the  object  of  stimulating  the  respiration 
and  heart.     Opium  may  prove  of  use  to  relieve  the  pain. 


Hydrocyanic  Acid, 

Hydrocyanic  acid,  HCN,  is  one  of  the  most  powerful  |)oisons,  and 
one  of  the  most  common  causes  of  death  from  poisoning.  The  pure 
acid  is  rarely  met  with.  It  is  a  colorless,  transparent,  vtdatile 
lifjuid,  with  a  specific  graWty  0.69fi9,  possessing  the  characteristic 
taste  and  odor  of  bitter  almonds.  It  is  soluijle  in  water  and  alcohoL 
The  vapor  is  exceedingly  poisonous  and  rapidly  cruises  dejith.  The 
dilute  hydrocyanic  acid  of  the  pharmacopceia  is  the  form  in  which 
it  is  kept.  This  contains  two  i>er  cent,  of  the  anhydrous  aciil.  For- 
merly there  were  s<dutions  of  various  strength,  but  at  present  the 
only  other  one  is  Scheeie's,  which  contains  five  per  cent,  of  the  acid. 
Dilute  hydrocyanic  acid  is  also  transparent,  colorless,  and  volatile, 
specific  gravity  0.997.  Owing  to  the  vohitile  nature  of  the  acid,  and 
to  the  fact  that  it  is  readily  decomi)osed  when  exposed  to  the  light, 
very  many  specimens  have  greatly  deteriorated  and  lost  much  of 
their  virtue.  The  following  are  the  official  tests  to  determine  their 
strength :  **  To  ascertain  the  percentage  strength,  mix  in  a  flask  (of 
the  capacity  of  KK)  c.c.)  0.27  gm.  of  the  acid  with  sufficient  wator  and 
magnesia  to  make  an  opaipie  mixture  of  alxmt  10  c.c.  Add  in  this 
two  or  three  drops  of  potassium  chromate  test  solution,  and  then, 
from  a  burette,  silver  nitrate  decinorraal  volumetric  solution,  until  m 
red  tint  is  pro<luced  which  does  not  again  tlisappear  on  shakrofip. 
Each  cubic  centrimetre  of  silver  nitrate  volumetric  solution  used  in- 
dicates one  per  cent,  of  absohite  hydrocyanic  aci<V'  (Ignited  St^itm 
PharmacopoBiaK  The  British  Pharmaco|Meia  test  states  that  270 
grains  of  a  two-per-cent,  solution,  made  alkaline  by  solution  of  soda. 
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will  r©*iuiro  1,000  ^niin  meaaurea  of  the  volumetric  solutioD  of  silTer 
uitrate  to  be  added  before  a  i>ermauent  dc^ptj^it  be^i^ius  to  form. 

Pota^iuni  ajanUle,  KCN,  contains  at  least  forty  per  cent,  of  the 
anhydrous  acid,  and  is  as  frei|aent  a  source  of  accidents  lis  the  dilute 
acid.  It  occura  in  white,  opatiue,  amurjihous,  d^H<[Ui^sceut  masses; 
without  odor  in  dry  air,  but  with  moisture  eihalini;  the  characteris- 
tic fumes;  soluble  in  two  jtarts  of  water.  It  rapidly  decomfKises  on 
exposure  and  many  samples  have  been  found  to  contain  a  large  per- 
centage of  impurities. 

Oil  of  bitfrr  abnomU  is  a  i)eciiliar  vegetable  product  oootaiu- 
ing  ten  to  fifteen  per  cent,  of  hydrocyanic  acid,  which  is  formed 
in  the  kernel  of  the  nut  by  the  action  of  emithin  u|)on  amy^jdaliu. 
It  is  volatile  and  obtained  by  distillation  as  *  a  clear,  colorless  or  yel- 
lowish, thin,  and  strongly  refractive  liquid,  haWug  a  jieculisr  aro* 
matic  odor  and  a  bitter  and  burning  taste.  Hpeciiic  gravity  1.060 
to  L070/'  It  is  a  mixture  of  hydrocyanic  acid  and  benzoic  idde- 
hyde,  C^tCOH,  and  has  all  the  jKjisonous  properties  of  tlie  acid< 
The  acid  may  be  removed  and  the  oil  freely  used  for  flavoring 
puqx)ses  without  fear  of  any  poisonous  action. 

An  artificial  oil  of  bitter  almonds  is  also  prepared,  which  is  uitrt>- 
bt'iixole,  C^i^^t*  ha\ing  a  iioisonous  action  equal  to  that  of  the 
crude  oil  of  bitter  almonda.  It  is  an  oily,  yellowish  liquid,  with  tho 
otior  of  bitter  almonds,  but  has  a  very  sweet  taste.  Hj^ecific  gravity, 
l.lHtJ.  During  its  prei»amtioD  headacJie  and  dizziness  ai-e  proiluced 
and  many  instances  of  death  have  followed  its  use.  In  cases  of  {poi- 
soning there  is  headache,  miLscular  depnvssion,  couscionaDess  be- 
comes dulled,  the  ]iulse  and  resjiiratiou  Ijecome  weak  and  irregular, 
the  lips,  extremities,  and  surface  of  the  body  become  bluish;  the 
pupils  are  dilated;  jmralysis  and  coma  follow,  and  death  occurs  from 
asphyxia.  After  death  the  blood  is  of  a  dark  chocolate-brown  color 
Fift^?u  drops  have  proved  fatal  (Taylor).  The  symptoms  of  poi- 
soning are  very  similar  to  those  of  aniline,  to  which  the  subetance  ii 
closely  allied. 

Hydrocyanic  acid  is  a  powerful  depressant  and  causes  death  by 
its  combined  action  upon  the  blood  and  upon  the  centres  presiding 
,aver  the  heart  and  respiratioxi.  The  course  of  the  |>oison  after  ab- 
tri'tion  ifl  unkiiowii  as  it  beoomea  decomposed  and  cannot  be  de- 
ieolnd  in  the  excnHions.  It  immediately  promotes  changes  in  the 
liiMnoglobin  of  the  blood,  hindering  its  power  of  absorbing  oxygen.  Al 
first  the  blood  in  the  veins  and  in  the  right  aide  of  the  heart  becomes 
ight  red  and  spectroscopic  analjais  shows  the  bands  of  oxyh«Dmo- 
rlc»biD.  This  effect,  however,  is  very  tmosient*  and  all  the  blootl  be- 
comes dark  and  venous  in  character  and  exhibits  with  the  spectro- 
VoL.  IlL-37 
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scope  only  the  bands  of  deoxidized  haemoglobin.  After  death  the 
blood  is  fluid  and  dark  or  bluish-black  in  color.  It  is  now  generally 
accepted  that  the  poison  exercises  a  direct  poisonous  action  upon  the 
nervous  system,  paralyzing  both  the  terminal  fibres  and  the  centres. 
This  is  especially  directed  to  the  cardiac  and  respiratory  centres. 
In  the  majority  of  cases  the  respiration  is  chiefly  affected  and  death 
is  due  to  asphyxia,  but  in  many  cases  death  is  apparently  due  to 
cardiac  syncope.  Experimental  work  has  shown  that  the  poison 
applied  to  the  heart  immediately  paralyzes  its  action  and  all  power 
to  respond  to  stimuli  is  lost.  The  whole  question  of  the  manner  in 
which  the  effects  of  this  poison  are  produced  is  still  unsolved  and  has 
yet  to  bo  explained. 

Tlie  symptoms  of  poisoning  vary  with  the  quantity  taken.  When 
the  ([uantity  is  not  great  there  arise  a  sense  of  uneasiness,  head- 
ache, difficulty  in  respiration,  and  constriction  of  the  chest-walls, 
sometimes  salivation  with  nausea  and  vomiting.  The  headache  in- 
creases, with  a  sense  of  fulness  in  the  head,  giddiness,  confusion, 
vertigo,  numl)ness  of  the  extremities,  and  failure  of  locomotion.  Bes- 
X)iratious  l)econie  slow  and  labored,  the  exx)iratory  movement  being 
marked.  The  face  becomes  pale,  expression  anxious,  eyes  promi- 
nent, and  the  jaws  set.  Convulsions  of  a  tetanic  character  may  a]>- 
pear ;  unconsciousness  and  paralysis  follow,  a  cyanotic  state  of  the 
blood  is  evident,  and  death  results  from  asphyxia.  When  the  dose 
is  excessive  the  i)atient  may  suddenly  be  prostrated,  unconscious, 
and  con^nilsed,  and  death  may  take  place  in  a  few  seconds ;  or  the 
unconsciousness  and  paralysis  may  persist  without  convulsions,  the 
jaws  being  rigid,  with  much  frothy  mucus  about  the  lips;  the  breath- 
ing is  slow,  ])ulse  almost  imperceptible,  skin  pallid  or  cyanotic,  eyes 
stiiring;  tlie  lengtli  of  time  until  the  muscles  relax  and  the  resjnra- 
tion  fails  entirely  varies.  When  the  i)oi8on  is  inhaled  it  acts  with 
equid  rapidity,  as  the  lungs  readily  absorb  the  volatile  fumes. 

The  course  of  liydrocyanic-acid  poisoning  is  very  rapid,  dojith 
usually  tiiking  place  within  a  few  minutes,  rarely  later  than  an  hour. 
So  sudden  is  it  in  many  cases  that  it  is  described  as  having  kille<l 
instantaneously,  but  there  is  always  an  appreciable  interval  which 
131yth  estimates  to  be  at  least  ten  seconds.  Tliis  fact  is  of  medico- 
legal interest,  as  it  often  becomes  important  to  determine  whether 
certain  acts  may  have  been  performed  before  death.  On  the  other 
hand  there  are  many  instances  where  very  large  doses  have  been 
taken,  in  which  sufficient  time  has  elapsed  before  death  to  allow  the 
patient  to  walk  some  distance  and  i)erform  many  voluntary  acts. 
Such  cases  are,  however,  rare,  as,  even  if  the  ])oison  fails  to  prove 
fatal,  the  system  is  so  rapidly  influenced  that  voluntary  movements 
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are  annulled.  Wben  the  tendency  is  to  recoveiy  the  improvement 
is  tirst  noted  in  the  respiratory  efforts  and  in  the  color  of  the  skin, 
and  the  unfavorable  gymptnms  rapidly  [mm  away. 

It  ia  very  generally  accepted  by  all  authorititxs  that  one  grain  of 
the  anhydrous  acid,  or  its  e4|uivalent,  is  the  miniinnm  labil  dose. 
This  would  tHpial  2.4  prains  of  the  cyanide  of  potassium,  or  50 
iniuims  of  the  dilute  acid,  or  twenty  to  thirty  drops  of  the  oil  of 
bitter  almouils. 

Adult  male,  aged  22  years,  swallowed  one-ludf  ounce  of  dilute 
hytlriM'yjtnic  acid,  and  was  found  unconscious  on  a  bench,  with  eyes 
upturned  and  limlj»s  relaxed.  When  moved  he  had  a  slight  ch>uic 
cimvulsion,  the  pupils  were  dilated,  pulse  86,  respirations  shalhrw 
and  sighing,  40  t<»  50;  the  bix^ath  hftd  the  odor  of  almonds.  The 
pulse  ran  up  to  112,  the  dyspuuu  incre^iHtxl,  and  trismus  was  marke<L 
Ijavage  was  performed,  stimulants  subcutaneously  injected  and  fara- 
dization practised.  In  twenty  minutes  there  was  improvement  and 
in  one  and  one-half  hours  the  man  was  out  of  danger,  but  remained 
unconscious  for  two  houi"8»  The  acid  was  detected  in  the  urine,  which 
also  contained  albumin  and  sugar  {Americitn  Journal  of  the  Medicni 
SnemrM,  July,  1890). 

A  woman,  31  years  of  age,  ate  a  quantity  of  bitter  alnmnds  with 
suicidal  intent.  lu  a  few  minutes  she  complain^nl  of  sickness  and 
faiutne^s,  and  vomit^Hh  In  ten  minutea  she  fell  senseless  in  a  con- 
\'uh*ion.  An  hour  after  she  was  insensible,  with  eyes  roUed  ui>- 
ward,  hands  clenched,  bi^eathing  rattling,  pulse  very  slow.  Died 
in  one  and  onohalf  hours  after  eating  tlie  j>oison.  Post-mort<'n» : 
Organs  healthy,  all  except  the  liver;  exhaled  the  odor  of  l>itier  al- 
monds. The  right  side  of  the  heai-t  was  full  of  dark  blood ;  the  left 
side  was  empty*  Both  lungs  were  rich  in  blooiL  The  stomacli,  which 
was  not  inflameil,  contained  yellow  fluid.  At  the  most  dependent 
j>art  the  mucous  membrane  was  swollen  and  denuded  of  e|>ithHlium ; 
the  mucous  membrane  of  the  duotlenum  was  also  swollen  and  slightly 
rr,l  The  residue  of  the  almonds  was  present.  The  amount  taken 
t-alculated  to  have  l>een  about  1,200  grains,  e(|ual  to  43  grains 
w.  ..liiygdalin^  or  2.5  grains  of  pure  acid  (Blyth). 

lWatment.—ln  severe  cases  there  is  rarely  an  c»p]>ortamty  to 
atti^mpt  to  counteract  the  effects  of  the  poison,  but  in  milder  poison- 
ing, efforts  must  l>e  made  to  prevent  the  aaphyxia  and  allow  the  sy li- 
tem to  recover  itself.  Cold  fiffusions  to  the  head  and  spine,  artificial 
respi ration,  and  €de<^tricity  must  be  employed  to  maintain  the  purity 
of  the  blood.  Hydrogen  peroxide  is  also  recommended  for  the  same 
purpose  and  inhalations  of  oxygen  shoahl  be  used.  Atropine  liaa 
been  sugRtsted  upon  theoretical  grouids  by  tiiose  who  think  the  rca^ 
piratory  failure  is  due  to  the  irritation  of  the  peripheral  hranches  of 
the  vagus,  as  the  atropine  shows  an  antjigoniatio  action  by  paralys- 
ing the  same  tenniiiatious.    The  alkaloid,  however*  has  not  proved 
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of  much  benefit,  and  the  theory  upon  which  iiB  ofie  is  bftsed 
been  accepted.  Attempts  Hhould  also  be  made  to  waah  out  the  stom- 
ach and  remove  any  trace  of  the  poison  that  might  remioa  imab- 
sorbed.  Chlorine  and  ammonia  are  recommended  on  aoooonl  ot  tlieir 
power  of  dilating  the  capillaries  and  stimahitlng  the  resptrator^r  and 
circulatory  organs.  The  ammonia  may  be  inhaled  or  injected  into  a 
vein.  Chlorine  water  or  solution  of  chlorinated  lime  or  soda  sbouU 
be  given  freely.  The  only  chemical  antidote  given  to  neutralize  the 
acid  in  the  stomach  m  a  salt  of  iron  which  combines  with  the  acid  to 
form  iuHnlnble  prussian  blue.  This  has  been  suggested  by  Moflsm. 
T*  and  H.  Smith,  of  Edinburgh.  The  following  is  the  formula  Ih^y 
recommend :  **  From  one  to  two  dr<K:hms  of  magnesia  made  into  a 
cream  with  water  are  to  be  administered,  and  afterward  16  mmjaw 
of  solution  of  perchloride  of  iron  and  12 J  grains  of  ferrous  sulphate 
in  solution  in  water.  These  quantities  will  neutralize  100  grains  of 
the  dilute  acid*'  (United  Btatea  Dispensatory,  1890), 

The  [HVit-moytem  examination  furnishes  very  little  infonnaliaii 
unless  the  chnracteriBtic  odor  is  present.  In  some  cases  the  acid  baa 
caused  a  redness  of  the  mucous  lining  of  the  stomach;  if  the  c3-anide 
of  potassium  is  the  cause  this  will  be  v^ry  well  marked.  The  blood 
also  may  furnish  some  evidence,  but  as  a  rule  the  condition  of  the 
blood  and  the  organs  differs  very  little  from  their  appearance  in  tm- 
pbyxia  from  any  cause.  The  volatile  character  of  the  acid  makes  it 
improbable  that  any  trace  of  the  poison  will  be  obtained  after  death, 
yet  it  has  been  detected  very  ^equently  after  many  days,  and  in  soma 
cases  after  burial  for  months. 


Oxalic  Acid. 

Oxalic  acid  is  a  very  active  poison  and  is  answvsnUe  for  a  great 
nuud>er  of  deaths.  The  re[>ortB  of  the  Begistrar-Geneiml  of  Onoai 
Britain  show  it  to  be  one  of  the  most  fretjuent  of  causes  of  death  from 
]K)isonj  and  in  this  country  such  cases  frtH][uently  oocor.  Tbe  greater 
number  are  attempts  at  suicide,  and  the  remainder  are  Ibe  reenlt  of 
accidents.  Of  the  latter  a  great  many  arise  from  the  taking  of  *< 
o/lrmon,''  which  iu  iiumi  cases  is  composed  almost  entirely  of 
acid. 

Its  jictiou  is  ilirected  to  the  cerebral  and  spinal  nervomi  ^^stemT 
upon  which  it  acts  as  n  doprcssaut,  and  causes  death  by  a  lufam  of 
the  heart  and  circulation*  Its  physiological  action  is  not  tbofongMsr 
understood,  nn<l  an  uncertainty  exists  as  to  its  mode  of 
its  fatal  effects.  By  some  it  is  thought  to  exert  a  dtreel 
actiuu  upon  the  heart,  but  the  more  generally  aooefited  new  is  that 
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it  imralyzes  tho  nerve  centres  and  ^ives  ris©  to  camplete  exhanfttion. 
lu  adilition  t<>  its  constitutional  effi^ete  it  has  a  local  irrit^iut  action 
which  in  concentrated  solutions  may  l>ecome  corrosive,  simulating 
tlio  luikler  effects  of  the  miuend  acids  or  tdkalien.  The  mucous 
membrane  may  be  simply  reddenetl  or  of  whitinh  or  yellowish  oolor, 
tliickened  and  denuded  of  its  epithelium. 

The  Htjmptittntt  of  jjoisoniug  vary  conHiderably.  The  Unral  distress 
may  be  severe,  with  pain  extending;  from  the  month  t<i  the  stomach, 
cuuHtricticm  of  the  throat,  dyspnoa,  nausea,  retching;,  and  vomiting  of 
blrMxly  matt4?r,  great  tenderness,  and  cramps;  or,  when  the  solution 
is  well  diluted,  there  may  not  l>e  any  symptoms  referable  to  its  local 
action. 

Its  absorr>tion  is  rapid  and  its  effects  are  almost  immediately  de- 
ter teil.  The  countenance  liecomes  pale  and  ausions  and  the  surface  is 
covered  with  a  cold,  clammy  i>erspirution.  The  pulse  becomes  fre- 
cjuent^  feeble^  and  intermittent,  the  respirations  shallow  and  labored; 
sjuisms  and  convulsions  may  occur,  also  stuixir  and  unconsciousness. 
In  fatal  nises  a  condition  of  cyanosis  follows  upon  the  collapse  and 
hastens  death.  Wljen  the  dose  has  been  excessive  the  patient  may 
suddenly  l>ec<^rae  insensible  and  die  in  a  few  minutes. 

The  course  is  rapid  and  a  fatal  termination  may  take  place  in  ten 
minutes  (Ckemiml  Xrtrtt,  April  24th,  LstX),  The  majority  of  deaths 
take  place  witliiu  half  an  hour  or  one  hour,  in  other  cases  the  symp- 
toms j>ersi8t  for  ten  cir  twelve  hours,  Tlie  acid  is  rapidly  excreted 
and  the  commencement  of  favorable  symptoms  is  seen  early.  The 
|iatient  rapidly  passes  from  danger,  but  couvidtjscence  may  be  very 
protracted  as  the  injury  to  the  nervous  system,  as  well  as  the  hn'al 
imtation,  may  give  rise  to  distressing  symptoms  which  persist  for 
some  time.  Death  has  taken  place  as  late  as  the  aeoond  week  from 
inanition,  the  result  of  <>  '  rnction  of  the  macous  membrane  of 
the  Hti>mach  (Ktiitilntrtjh    »  Jotirnal^  1818,  *j(i7). 

As  with  all  poisons  the  quantity  that  is  likely  to  prore  fatal  is 
somewhat  uncertain.  Although  xery  much  larger  dosee  have  lieen 
recovered  frf»ni,  one-half  ounce  is  nsually  fatal,  tmlem  the  vomit iui; 
removes  a  portiou  of  it  liefore  alisorjition ;  one  drachm  Is  the  amaUeBi 
doee  that  has  pmved  fatal  (Taylor), 


A  man,  4/)  yearn  oKl,  took  al>ont  one  CNUifle  of  oxaIio  acid  with 
suicidal  int^^nt.  Vr>miting  had  taken  place  when  ho  was  seen  onc^ 
half  hour  later.  There  was  great  ilistress.  constant  vomitinR,  pain  in 
th(^  tliroHt  and  stomach,  and  gn»ut  difficulty  in  SA%allo>%ing  owing  to 
the  pain  and  swelling  of  the  partn.  Sf)me  chalk  and  milk  w^re  givea, 
but  thr  vomiting  (Htutiiun^tb     Th«*  num  became  aemi*i!  ous  ami 

when  roused  was  excited  and  delirious.     The  polio  v  i  y  weak^ 
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and  enemata.  of  brandy  were  given.  For  a  time  he  complained  of 
severe  |iaiu  in  the  hand,  then  in  the  eyes,  iiead,  and  feet.  There 
were  hIho  epileptiform  convulsions,  four  during  the  first  hour.  In 
four  or  five  hourw  the  man  was  easier  and  i  id  proving,  but  restlessnt^t*, 
vomiting,  wejikness,  and  loi-al  i>ain  continued  for  eight  or  ten  days. 
When  laat  seen,  twelve  days  after  the  poiaoning,  there  was  still  ten- 
demeas  [MontreaJt  McdicalJonntal^  August,  1890). 

The  ireaimmf  consists  in  evacuating  the  st^miach,  if  vomiting  has 
not  taken  place.  Water  should  not  be  given  unless  vomiting  is  tak- 
ing place,  as  it  only  dissolves  the  acid  and  hastens  iti*  absorx^tion. 
The  one  antidote  is  solution  of  lime  which  combines  with  the  acid 
to  form  an  insoluble  oxalate.  Tlie  sficcharated  solution  of  lirae  is 
to  l>e  prefen'ed,  or  a  simple  mixture  of  Hme  and  water.  Magnesia 
also  forms  an  insoluble  oxalate,  but  the  carbonates  of  smlium  and 
potassium  are  not  to  l)e  used,  as  they  form  soluble  oxalates,  which 
are  almost  as  poisonous  as  the  pure  acid.  Einger  has  ad\*ocated  the 
employment  of  the  eljl<*ride  of  lime,  in  order  to  have  it  absorl>ed  and 
act  upon  the  poison  tliat  it  may  meet  with  in  tlie  blooil.  It  has  V»eeu 
custcHuary  to  advise  the  immediate  use  of  scrapings  from  wall  plaster 
as  a  ready  source  of  the  antidote.  After  the  stomach  has  lieen  cleaned, 
water  and  diuretics  may  l>e  useful  in  proin^iting  the  elimination  of  the 
poison.  Oi)ium  for  the  i)ain,  and  stimulants  should  1)e  giveu»  as 
indicated. 

The  post-mortem  appearances  do  not  furnish  any  evidence,  unless 
a  concentrated  solution  of  the  acid  has  been  taken.  If  the  strength  ia 
less  than  one  part  in  twenty  there  is  little  if  any  corrosive  action.  In 
some  cases  the  miuous  membrane  may  be  greatly  congested  and  the 
epithelium  softened  and  pulpy,  but  the  eflfects  are  not  cJiaracteristic 
and  may  easily  be  mistaken  for  post-mortem  maceration.  The  acid 
or  its  salts  may  be  detected  after  death  in  the  contents  of  the  stom- 
ach and  intestines,  blood,  liver,  kidneys,  and  urine.  The  micro8cot)e 
will  also  detect  its  presence  by  the  characteristic  oxalates. 


ALKALIES. 
Potassa  and  Soda. 

Potassa  and  soda  have  powerful  escharotic  properties  and  greatly 
resemble  the  corrosive  acids  in  the  effects  they  produi-e  when  brought 
in  contact  with  the  tissues.  Soda  is  somewhat  weaker  in  its  action 
than  potassa,  but  both  have  a  great  allinity  for  water  and  are  very 
dehiiuescent.  Tlie  j>ota8h  salt  forms  a  much  more  fluid  compocmd 
and  in  consequence  its  cauterant  action  penetrates  deef»er  au<l  miire 
extensively*     When  swallowed  they  attack  all  the  tissuesp  combining 
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with  the  albiimiuates  and  fats  to  form  definite  comiiounds,  which 
dissolve  in  an  ahundancje  of  fluid,  Ti\e  part«  l)©conie  whitened  and 
swollen,  and  tlien  8ul)«e<iueDtly  soften  and  are  eii^elleil  as  dij^organ- 
ized  masses.  All  tissues  may  be  destroyeiK  The  stomaeh  becomes 
friable  and  i»erf oration  may  occur;  the  caustic  action  extends  iuto  the 
intestines.     Upon  the  skin  the  siime  corrrvsive  effects  are  pro<luced. 

The  symptoms  are  such  as  would  follow  the  l<:>cal  irritation,  pniu 
extendinjiC  into  the  sUimiwh,  retching  and  vomiting,  diflicult  bi-ealh- 
ing,  huskiness  of  th«  voice,  and  choking  sensations;  the  lips  and 
tongue  l>ecome  swollen  and  discolored.  Accom[»anying  the  locnl 
symptoms  there  is  much  jirostration  ^nth  a  tendency  to  collapse, 
which  may  be  increased  by  the  absorpti<}n  of  the  alkali.  I>ater  the 
sloughing  tissues  are  cast  o^and  InMammatory  action  commences. 
The  course  of  the  symptoms  is  not  so  rapid  as  in  i»oisoning  by  the 
strong  acids  or  ammonia,  three  hours  being  the  shortest  inteiTal  be- 
fore death  (Taylor).  Strictures  and  secondary  troubles  are  not  so 
t  common  as  after  ingestion  of  the  acids,  but  they  (x?caaionally  occur, 
and  many  deaths  may  l*e  traced  to  this  cause.  Pellew  (Hamilton's 
*  System  of  Legal  Medicine'*)  quotes  a  case  of  an  adult  who  to<ik  a 
quantity  of  caustic  jtotJish  with  suicidal  intent.  At  the  end  of  a  week 
a  cast  of  the  a'sophagns  and  larynx  was  exi>elled  consisting  of  the 
mucous,  submucous,  and  jKjrtions  of  the  muscular  coats ;  constriction 
of  the  (passage  followotl  and  the  ]^tient  died  in  three  months. 
^^^■L  The  fnrifmenf  consists  in  neutrali^^ing  the  alkalies  with  dilute 
^^^^Msid  drinks^  such  as  \inegar  and  water,  or  lemon  juice.  OiU  and 
I  fats  relieve  the  jmins  and  distress.     Milk,  barley-water,  and  other 

I  SfHithing  drinks  should  also  be  administered  freely.     The  later  stages 

I  require  to  he  treated  on  ordinary  surgical  principles,  antiseptic  irri- 

I  gation  and  supporting  treatment  being  essential. 


Aznxnonia. 


This  alkali  is  much  more  fre<|uently  a  caus<»  of  poisoning  than 
potaaaa  or  soda,  and  actidents  arising  from  itn  mistaken  use  are  of 
commoii  occurrence.  Deaths  have  arisen  from  inhalations  of  the  gas, 
from  the  administation  of  the  liquid,  and  also  from  overdoses  of  the 
carbonate  and  muriate.  The  licpiid  is  the  most  usual  form  from 
which  actudentR  aris«\  and  in  its  action  it  combines  tlie  effects  of  tlie 
Tapor  and  the  fluid.  The  local  irritant  action  is  not  so  severe  as 
in  cases  of  fK>isoning  by  the  otlit>r  alkalies,  the  eschan^ic  prai>- 
erties  are  very  mild»  and  Uiere  is  not  the  aame  destruction  of  tissue. 
Both  t]ie  va|)or  atul  tin'  liquid,  whf^n  they  reaeb  the  mocoui  mem- 
brane, produce  a  great  irrit^itiou,  with  I'ain,  redness,  and  sweUing  of 
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the  part,  wliifli   may  proceed   to  veBieation.    In  severe  cw^eB 
mucous  membrane  bei'omes  swollen  and  altered,  and  a  certain  amount 
of  slougliiug  takes  i>lace^  wbich  may  extend  from  the  mouth  to  tbe 
stomach.     The  vapor  being   inhaled  may  prodnoo  the  same  effect 
upon  the  laryngeal  and  bronchial  umeous  membrane.    When  tbe 
ammonia  is  freely  absorbed,  the  gitimiilant  action  of  small  doa<*s  in- 
creases to  one  of  excitation  of  the  brain  and  spinal  cord,  which  ulti- 
mately ends  in  exhaustion  and  paralysis  of  the  heart  and  respiration. 
In  this  way  ammonia  diffoi's  from  the  other  alkalies,  which  have  lit- 
tle or  no  effect  beyond  that  arising  from  the  local  action  of  the  poison. 
The  ftipnploms  are  intense  pain  in  the  mouth,  throat,  and  stom- 
ach, wqth  retching  and  vomiting  of  mucus  and  blood.     Cough  and 
reflex  spasm  of  the  glottis  take  i)lace  at  once,  the  respirations  ar© 
painful,   aphonia  is  common,    and   lacrymation  and  sneezing  are 
always  present.     The  excretion  of  mucus  may  be  exceaaive  and  the 
lungs  become  choked.     Salivation  has  Ijeen  noticed.     The  pulse  and 
respirations  are  stronger  at  first,  but  ultimately  both  fail  and  pros- 
tration becomes  severe.     Con%^il8ions,  delirium,  and  coma  may  be 
X)resent.     The  course  ia  usually  toward  recovery,  the  irritation  and 
inflammatory  action  continuing  for  a  few  days,  and  then  gradualljr 
subsiding ;  i)ut  fatalities  are  not  uncommon  and  deatli  may  take  place 
early.     Christison  records  a  case  in  which  death  occumxl  in  four 
minutes,  and  Blyth  refers  to  another  instance  in  which  death  took 
place  within  the  same  time.     These  early  deaths  are  due  to  the  spasm 
of  the  respiratt>ry  organ,  and  the  paralyzing  action  of  ammonia  upon 
the  cardiac  and  respiratory  centres.     As  with  other  corrosive  poisons 
death  may  take  place  at  any  time,  from  a  few  minutes  to  several  days, 
due  to  the  local  action  and  the  exhaustion  that  follows.     When  the 
primary  effects  are  recovered  from  there  is  not  much  danger  of  secon- 
dary  troubles,  unless  the  corrosive  action   has  \yeeu  very  severe. 
Deaths  from  strictm-e,  however,  are  reported  (Taylor).     In  cases  of 
poisoning  by  the  salts  of  ammonia,  the  loc^l  irritant  action  is  not  so 
important  as  the  action  upon  the  brain  and  cord.     The  latter  cause** 
great  excitement,  with  deep  inspirations,  full  ])ulse,  couvulsions  and 
delirium,  w^hich  are  ipiickly  replaced  by  prostration  and  failure  of 
circuhitinn  and  respiration.     In  such  cases  the  local  irritant  action 
may  be  severe  but  is  not  fatal. 


A  man  while  suffering  from  delirium  tremens  drank  a  mixture  of 
ammonia,  ulive  oil,  and  tur[)entine.  He  was  seen  an  hour  later  and 
then  had  flushed  face,  congested  conjunctivse ;  the  tongue  was  swollen 
and  denuded  of  epithelium  and  the  mouth  was  swollen ;  the  paUie  or 
throat  could  not  l>e  se^n.  Emetics  were  given  and  the  man  threw 
off  a  quantity  of  blood-stained  fluid.     In  half  an  hour  he  began  ta 
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suffer  from  dyspnoea  which  increased  in  severity  and  came  on  in 
imroxysniH.  The  face  l^ecAnie  eyanosed ;  l»reuthinK  was*  loud  and  whi-s- 
tliuK*  and  the  distrefls  wan  very  great.  Tracheot4>my  was  performed 
and  recovery  followexl  slowly  {Lamri^  IWRJ,  II.,  1/214). 

Four  men  inliidetl  ammonia  j^as  for  throe  minutes.  One  when 
dniggetl  out  wfis  comatose  and  unconscious  and  died  in  fifteen  niin* 
utes*  ^Vnother  was  unconscious,  but  wildly  delirious  and  unable  to 
stand ;  he  died  suddenly  in  two  hours.  The  third  was  conscious  and 
walked  home ;  he  could  swallow  and  talk,  but  complained  of  difficulty 
in  br^'athin^.  In  alxjut  five  houi-s  he  had  an  attack  of  dy8]mM*a  ami 
died  suddenly.  The  fourth  8ufi"ered  from  >»rouchial  irrit4itinn  for 
some  months,  but  recovered  {St.  LohIb  Medkxil  and  Surgical  Jomnml, 
1887,  272). 

Adult,  aged  54;  had  been  drinking  for  two  weeks.  After  lunch, 
by  mistake  he  swallowed  a  mouthful  of  liquor  ammonia*.  He  walked 
downstairs  and  then  became  insensible.  Milk  %vuh  given  at  once  and 
emetics  emptied  the  stomach ;  he  stwn  became  conscious ;  the  voice 
waa  husky  l)ut  there  was  no  dyspucea.  After  three  hours  the  pain 
was  most  severe  in  the  epigastrium  ;  vomiting  continued  every  fifteen 
or  twenty  minutes,  the  vomited  matter  consisting  of  alnifist  jmre 
blo<xl;  the  pulse  was  weak  and  rapid,  features  pinched,  surface 
clammy.  The  following  day  vomiting  and  hemoiThagp  <*eased,  but 
there  was  a  continual  att*^mi>t  tt)  clear  the  tliroat;  ^i  wtndd 

not  retain  anything.     In  twenty-four  hours  he  l»ecam<'  i  s.    This 

sidisided  tlie  following  day  but  he  l>e<'ame  weaker;  the  irnt4ibitity  c^f 
the  stomach  persisted,  and  he  coutinuetl  to  exp>eotorate  very  fetid 
matter.  The  abdomen  waa  swollen  and  tympanitic  but  ncd  tender. 
The  nuin  remained  «piite  simsible  until  the  last.  He  died  of  exhaus- 
tion ninety-four  hours  after  taking  the  ammonia  {L\tHwia  Mtdiatl  and 
Surtjical  Jounwd^  X.,  449). 

The  treatment  consists  in  the  administration  of  dilute  vinegar  and 
lemon  juice  to  neutralize  tlie  ammonia.  These  are  to  In*  succe«*ded 
by  milk,  oil,  and  mucilaginous  and  bland  drinks.  Morphine  should 
lie  given  to  allay  the  excitement  and  delirium  and  rcdieve  tlie  pain. 
The  after-treatment  is  to  be  followed  out  upon  ordinary  surgical 
principles. 

CHLOHAL  HYDILA.TE* 

The  employment  of  chloral  is  frequently  attended  with  alamiing 
symptoms  and  many  deaths  have  arisen  from  its  use.  In  aildition  to^ 
the  cfTtH^t  of  over-iloaes,  symfitoms  of  [toisoning  may  arise  during  its 
therapeutic  atlministration.  owing  to  a  iJersoniU  idiosyncrasy  or  to 
some  diseJiH(?d  siai©  of  the  heart  or  kidneys.  The  aged  arp  very  sut^ 
ceptible  to  its  influence,  also  those  who  are  debilitated  from  debauch 
and  excH38si>H,  and  the  most  dangerous  condition  in  which  it  may  \m 
administered  is  tliat  in  which  the  muscular  tisaae  of  the  he«rt  attdj 
veasela  m  dc^eoaratod  and  fatty. 


586 


SMALL— POISONINO. 


The  action  of  chloral  is  cliieflv  directed  to  the  central  nei 
.iystem  upoQ  which  it  acts  as  a  paralyzant,  it  also  is  stip(>aHed  la 
have  a  direct  toxic  effect  upon  the  heart  itself.  It  affects  6rst  the 
cnnvolutious  aud  higher  centreti  and  graduallj  descends  to  the  spiual 
cord,  depre.saing  the  motor  and  sensory  ganglia  and  the  centres  i>r^ 
siding  uver  reHpiratinn  aud  circulation.  How  its  action  is  effected 
is  Htill  uiicertain.  The  early  idea  ul  Liebreich,  that  it  waa  decom- 
posed in  the  bloml  and  chloroform  set  free,  is  not  now  acx^epted,  the 
more  generally  received  view  being  that  the  drug  is  carried  diiY*ct!y 
to  tlie  tinaues  an<l  exerts  a  8j>ecitic  action  upon  the  gray  matter  of  the 
brain  and  cord. 

The  nifnle  of  causing  death  is  throiigh  respiratory  failure,  follow- 
ing the  paralysi.s  of  the  nerve  centres;  but  in  many  cases,  where  there 
is  a  diseased  condition  of  the  heait,  death  is  due  to  cardiac  paralysis 
and  fre^piently  occum  iis  a  sudden  syncope. 

The  mjmptoim  of  an  over-dose  are  a  deep  and  profound  sleep  which 
passes  into  coma,  with  muscnlar  relaxation,  loss  of  reflex  irrilahiUljr. 
coldness  and  xialeness  of  the  skin,  weak  and  shallow  respirations, 
and  a  feeble,  iutemiittent  pulse.  In  many  cases  death  is  preceded 
by  a  condition  of  cyanosis. 

Chlornl  is  rapidly  absorbed,  and  its  effects  begin  within  a  few 
minutes  after  it  has  been  taken,  and  death  has  followed  within  fifteen 
minutes  (Blyth).  Generally  the  termination  is  not  so  rapid  and  the 
patient  will  remain  in  a  comatose  state  for  five  or  six  houi*8,  the 
length  of  time  greatly  depending  upon  tJie  quantity  of  fRiisou  that 
has  been  taken.  The  fatal  dose  is  very  vaiiable.  Blyth  estimates 
that  two  drachms  is  a  very  dangerous  quantity  and  that  two  and  A 
half  drachms  will  almost  invariably  prove  fatal.  There  are  manj 
cases  reiioi-ted  in  which  death  has  followed  much  smaller  doses.  On© 
drachm  has  fre<piently  caused  death,  and  ten  grains  have  l>een  suffix 
cient  in  one  case  (Haines,  Hamilton's  "System  of  Legal  Medicine*'), 
One  ounce  is  probably  the  largest  dose  that  has  been  recovered  from 
(Ckicarffj  Medlail  Bedew,  1882). 

There  is  no  i>ost*mortem  evidence  of  any  value  unless  the  otlor  oi 
chloroform  is  to  be  detected,  and  the  chance  of  this  is  very  prob- 
lematical. The  testa  applied  have  this  r  r»d  in  view,  alkalies  being 
atlded  to  the  susj^ected  matter  that  the  chloral  may  be  decomposed 
and  chloroform  evolved. 

The  frcaime)tt  consists  in  removing  from  the  stomach  all  traces  of 
the  poison,  by  the  aid  of  emetics  or  the  stomach-pump,  the  exhibi- 
tion of  stimulants,  and  the  application  of  warmth  to  the  surfiice  and 
extremities  to  mainbiin  the  body  temperature.  In  addition  to  these 
measures  the  antidotes  to  be  selected  are  physiological  stimuhuita  of 
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tilt*  medullary  and  Bpiual  ceutreg,  Stryohniuo  .s  generally  odod  and 
many  cases  are  reported  in  which  iU  acrtinn  has  lK?en  moat  favorable. 
Tfie  hypodermic  injection  of  j'v,  grain,  reije^ted  in  fifteen  or  twenty 
niiuuU-H,  will  improve  the  renpirations  and  strengthen  the  pulAe. 
l*irrotoxin  in  j*©  grain  dosen  haH  recently  lx>en  highly  ext*>!led  {htncei^ 
WM,  I.,  7G9).  Atropine  in  one  of  the  antidotes  that  has  been  longest 
employed,  its  tiction  being  to  stimulate  the  raspiration.  Digitalin 
has  also  l>een  recommended.  The  iuhulation  of  amyl  nitrite  has 
proved  of  ser^-ice  in  some  instances.  The  faradic  current  and  artificial 
respiration  should  not  he  m^glected  if  other  measures  fail  to  maintain 
the  respiration.     Oxygen  inhalations  should  also  tvet  beneficially. 


n-LUMINATING  OAS. 

The  subject  of  poisoning  by  this  gas  is  of  the  greatest  practical 
importance,  owing  to  the  numljerof  accidents  and  the  frecjueut  deaths 
that  riiiiy  lie  traced  to  it.  The  escjipe  of  the  gas  in  sleeping-roiims 
and  among  workmen  is  the  most  common  mode  of  poisoning;  but 
tlio  KHidual  contamination  of  the  air  of  dwellings,  by  leaking  \nites 
audb^'  defective  stoves,  is  the  source  of  many  cases  o(  chronic  ixjison- 
ing,  often  of  a  very  serious  cliaracter. 

The  toxic  qualities  of  the  gas  arise  from  the  preeence  of  carbon 
monoxide  and  certain  volatile  hydrtK^arlK)n8.  The  former,  on  ac- 
count of  its  ])oisouous  character,  is  of  the  most  importance,  tlie  latter 
l)eing  of  a  secondary  consideration  in  comparison  with  the  more 
noxious  gas.  Ordinary  illumtnatiug  gas  contains  carlvou  monoxide  in 
profiortions  varying  frt:)m  l^vid  to  nine  or  ten  j>er  cent ;  bnt  the  more 
modern  gas,  known  as  water-gas,  may  have  as  much  as  thirty  per 
cent,  in  its  coniiM)sition.  This  gfts  beeomee  mor«  dangerous,  not 
only  on  account  of  the  large  percentage  of  carlxin  monoxide,  but  b©- 
cansi^  of  its  lesd  disagreeable  odor,  which  renders  it  more  liable  t<^i 
i«cjipe  detection.  The  danger  of  such  gas  becomes  very  evident 
when  it  is  ramembeied  that  ^\  of  one  per  c«>nt.  t»f  carlnni  monoxide 
in  the  air  of  rooma  causes  uneaameaa  and  discomfort,  while  one  and 
two  jM^r  «*nt.  may  result  in  death.  AnoUier  fact^ir  in  tlie  jK)isonoua 
projjerties  of  illuminating  gas  is  the  absence  of  oxygen»  which  ren- 
ders it  irn»«pinil»le. 

Tlie  physir)lof;ical  action  of  carl>on  monoxide  liaa  been  the  subject 
of  much  study,  but  thfi  «|m^tion  o(  its  t^^xic  action  ujion  the  tissnea 
remains  unsettled.  The  prevailing  view,  however,  is  that  it  acta 
directly  as  a  narcotic  and  depredsant  nfNju  the  nen^ous  system,  in 
addition  to  the  changes  it  causee  in  the  blood. 

Its  absonition  is  rapid,  bat  the  amount  that  the  biood  retaiiia  ia 
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not  very  great.  It  immediately  combines  with  the  htemoglobin  of 
the  blood  in  the  same  proportions  as  oxygen  does,  displacing  that 
gas,  and  its  combination  being  more  stable  it  renders  the  reabsorp- 
tion  of  oxygen  a  difficult  matter.  The  result  is  that  there  is  ''a 
paralysis  of  the  red  blood  cells,"  which  no  longer  absorb  oxygen  and 
carry  life  to  the  tissues.  That  there  is  also  a  toxic  effect  upon  the 
nervous  system  is  evidenced  by  the  onset  of  nervous  symptoms  be- 
i    j  fore  the  condition  of  asphxyia  has  made  any  advance,  and  in  many 

i  fatal  cases  a  very  lai-ge  proportion  of  oxygenated  haBmoglobin  is  to 

'    ■  be  detected  in  the  blood.     There  is  also  the  evidence  of  the  profound 

j,  'I  disturbance  of  the  nerv^e  cells  in  the  numerous  sequelae  that  follow 

!    .  recovery  in  such  cases. 

i  The  ftj/mpioms  vary  with  the  amount  of  poison  in  the   air  in- 

j,  spired.     When  it  is  weak  there  are  early  symptoms  of  deficient  oxy- 

..,■  gen,  during  which  coma  may  come  on  gradually  or  appear  suddenly 

and  become  profound.      In  other  cases  where    there  is   a   sudden 
j  overwhelming  supply  of    the    poison,   insensibility  may  occur    so 

rapidly  that  escai>e  cannot  be  made  into  purer  air.  The  course 
in  a  great  measure  is  influenced  by  the  same  conditions.  When 
the  onset  is  gradual  the  coma  is  more  likely  to  be  deep  and  to  last 
for  days,  while  in  the  case  of  sudden  onset,  if  the  subject  is  quickly 
resuscitated,  the  effects  pass  off  more  rapidly.  When  the  gas  is  first 
inspired  there  is  a  sense  of  discomfort,  with  fulness  of  the  vessels,  pain 
:!  in  the  temples,  headache  which  may  become  very  severe  and  persis- 

tent, burning  of  the  skin  and  face,  dizziness,  muscular  debility,  and 
prostration.  Nausea  and  vomiting  are  frequent  and  convulsions 
may  occur.  Preceding  the  onset  of  insensibility  there  may  be  con- 
fusion of  ideas,  disturbed  vision,  and  somnolence  or  delirium.  There 
may  arise  a  redness  of  tlie  surface  due  to  vaso-motor  paralysis,  which 
may  be  general  or  localized.  The  pulse  is  generally  full  and  bound- 
ing and  rapid.  The  respirations  are  accelerated  and  labored  and 
dyspncva  may  be  severe.  Tlie  skin  becomes  dusky,  with  lips  and 
extremities  blue.  During  the  comatose  state  the  limbs  and  muscles 
may  remain  rigid,  and  convulsions  recur  frecjuently.  Elevation  of 
temperature  is  present  throughout.  Toward  the  close  complete 
j)rostration  may  take  place  and  death  follow  from  asphyxia.  When 
recovery  takes  place  convalescence  is  slow  and  numerous  complica- 
tions may  persist.  The  insensibility  or  dulness  of  intellect,  with  loss 
of  memory,  may  continue  after  respiration  has  been  established  and 
the  condition  of  the  blood  has  become  normal.  Convulsions,  spasms, 
and  various  forms  of  ])araly8is  may  also  continue  for  days  after  all 
carl)onic  monoxide  has  l)een  removed  from  the  blood.  Pneumonia  and 
bronchitis  may  be  caused,  albuminuria  and  diabetes  also  may  x>ersist 
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The  course  of  the  poisoning  is  slow,  unless  the  gas  has  been  in- 
haled in  a  concentrated  form  for  some  time.  In  such  cases  death 
may  follow  in  a  few  hours,  but  more  generally  life  remains  for  some 
days.  The  fatal  quantity  cannot  be  determined,  the  injurious  effects 
depending  more  upon  the  amount  of  the  poison  in  the  air  than  upon 
the  quantity  of  the  poison  inhaled,  as  a  small  percentage  may  be 
respired  for  days  with  hardly  any  effect,  whilst  a  slightly  greater  de- 
gree of  concentration  will  x)roduce  all  the  severe  toxic  symptoms  in  a 
short  time.  The  probability  of  recovery  diminishes  with  the  length 
of  time  the  patient  has  been  exposed  to  the  effects  of  the  poison.  It 
has  been  estimated  from  experimental  work  and  clinical  evidence  that 
if  eight  hours  have  elapsed  and  the  coma  is  profound  there  is  very 
slight  hope  of  recovery,  but  if  the  time  of  exposure  to  the  poison  has 
been  less  the  prognosis  is  more  favorable. 

The  blood  in  the  veins  and  arteries  becomes  of  a  bright  cherry 
color,  which  is  retained  for  some  time  after  death,  and  when  shaken 
forms  a  violet  froth  which  is  very  distinctive.  This  is  due  to  the 
presence  of  the  carbon  monoxide,  to  detect  which  the  spectroscope 
becomes  of  service.  The  test  is  based  upon  the  fact  that  haemo- 
globin in  combination  with  carbon  monoxide  is  not  changed  by  the 
addition  of  reducing  agents  as  is  the  oxy haemoglobin  of  ordinary 
blood.  When  viewed  through  the  spectroscope  the  ^^lood  in  both 
conditions  shows  two  absorption  bands,  which  vary  a  little  in  posi- 
tion, and  by  experts  the  difference  is  easily  detected.  But  a  very 
marked  change  takes  place  when  a  reducing  agent  is  added  to  the 
two  solutions :  in  the  one  no  alteration  is  affected,  in  the  other  the 
two  bands  di8api)ear  and  a  single  broad  band  of  reduced  haemoglobin 
takes  its  place.  This  is  the  most  trustworthy  test  for  the  gas,  and 
it  may  be  of  value  as  a  means  of  diagnosis  before  death  as  well  as 
after ;  but  it  is  not  always  applicable  as  the  reaction  does  not  take 
place  if  there  is  less  than  twenty -seven  per  cent,  of  the  haemoglobin 
saturated  with  the  gas  (Johns  Hopldm  Hospital  Bulletin^  Decem- 
ber, 1893). 

The  following  abstract  of  a  very  valuable  report  of  a  case  given  in 
detail  by  Dr.  Hewetson  is  typical  of  acute  poisoning: 

A  man,  47  years  old,  was  exposed  to  escaping  gas  in  a  trench  for 
less  than  three  minutes,  from  which  he  was  removed  insensible. 
Three  hours  later  he  was  unconscious,  respirations  40,  not  shallow ; 
pulse  140,  full  and  of  high  tension;  temperature,  100°.  The  face 
was  cyanosed,  eyes  rolling,  pupils  equal,  somewhat  dilated,  reacting 
to  light,  corneal  reflex  present.  The  muscles  were  in  a  state  of 
tetanic  spasm,  the  limbs  were  extended  and  stiff;  the  deep  reflexes 
were  increased.  Urine  and  faeces  had  been  passed  involuntarily.  The 
blood  showed  no  change  beyond  a  moderate  decrease  of  the  haemo- 
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globin;  ^  grain  mtrogljcerin  was  given.     Tlie  second   cla>*  tbo 

condition  was  mucli  tlie  same,  temiieratiire  101  \  On  the  third  day 
tlie  man  had  two  convulsions  which  were  rejiejitecl  on  the  fourth  and 
fifth  da  vs.  In  th©  iutervalw  tJie  iiatiout  reniained  in  the  same  Btate. 
The  urine  contained  no  albumin  and  no  sugJir.  On  tlje  sixth  day 
coma  and  general  stasis  continued,  but  the  it^Hexes  began  to  disnp- 
I>ear;  temi>oratnre  103",  respirations  38,  pulse  %,  The  chest  ftomnia 
were  clear.  The  blood  gave  no  evidence  of  the  poisonous  gas  when 
examined  with  the  spectroscope.  On  the  seventh  day  in  tlio  evening 
and  on  the  following  day  he  had  several  convulsions  and  showed 
signs  of  depreHsiou;  ]>ulse  108,  low  t<msion;  respirations  48  with 
exi>iratory  groan  and  gurgle.  Two  bright-red  8]>ots  were  seen  over 
the  left  eyebrow.  Toward  <^vening  he  became  much  weaker ;  pulst* 
120-130,  respirations  (M).  Bubbling  rales  were  heard  on  auscultHtinn 
and  there  was  deficient  resonance.  Htrychniue  tjV  ^rain  was  given 
anil  rei)eated.  The  following  day  he  was  ven'  low,  face  bathed  in 
]>erspiration ;  resi>iratiouH  (JO,  xjulse  99,  tem]>erature  W2"  to  lOI"*, 
The  arms  and  legs  were  rigidly  extended,  patelhi  and  ankle  clontus 
marked.  The  respiration  and  pulse  grew  weaker  and  death  t<:>ok 
place  in  the  ^  evening.  Post-mortem  examination  negative  (Johtm 
}iopkin.s  Hospikd  litdletui,  December,  18DH), 

Treatmeiit.— In  the  management  these  cases  the  patient  should  al 
once  be  removed  into  pure  air  and  measures  adopted  to  exp>el  the  jK>i- 
son  from  the  blood.  If  death  has  not  taken  place  early » the  treatuieiit 
should  {ye  persisted  in  hoijefully  as  the  recuperative  power  of  the  blood 
causes  the  gas  to  be  slowly  exi>elled,  and  there  is  a  natural  tendency 
to  recovery.  This  natural  curative  prcicess  is  to  be  assisted  and 
hiisteued  by  promoting  the  natural  interchange  of  gases  in  the  lungs. 
The  removal  of  the  patient  into  a  pure  atmosphere  may  be  safficieBti 
but  in  severe  cases  the  depression  is  so  great  that  the  respinition 
must  be  assisted.  Artificial  respiration,  the  faradic  current  to  the 
phrenic  nerve,  cokl  affusions,  and  heat  to  the  surface  and  extremities 
are  called  for.  If  these  are  not  sufficient,  inhalations  t^f  oat j  gen 
should  be  employed,  which  have  acted  with  very  de<*ided  K^nefit 
in  many  cases.  In  extreme  cjises  the  transfusion  of  healthy  blcxid 
and  normal  saline  solution  have  Wen  adopted  with  succesa.  No 
drug  has  Ikh^u  suggested  as  an  antidote,  althciugh  nitrite  of  amyl  and 
nitroglycerin  are  frequently  employed.  The  peroxide  of  hydrogen 
might  supply  some  of  its  oxygen  to  the  system  and  x»rove  of  Ixmefit. 
The  various  conditions  resulting  from  the  impure  blood  and  the  ac- 
tion of  the  poison  upon  the  nervous  system  will  each  require  its  Bi)ocial 
treatment,  which  must  of  necessity  vary  with  the  individual  cj^ae. 
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LEAD. 

Etiology. 

It  is  well  known  that  there  is  a  ^reat  variability  in  the  suscepti- 
bility of  different  i)er8ons  to  the  poisonous  influence  of  lead.  Given 
a  certain  numl)er  who  are  exi)06ed  to  the  same  influence,  it  will  be 
found  that  a  few  are  profoundly  affected,  some  only  slightly,  while 
others  escape  entirely.  Persons  with  an  hereditary  tendency  to  gout 
are  very  liable  to  suffer  if  ex{K>sed  to  the  action  of  lead.  Women 
suffer  earlier  and  more  markedly  than  men  when  exposed  to  tlie 
same  influence.  This  susceptibility  was  strikingly  exemplified  in 
one  thousand  cases  of  lead-poisoning  which  occurred  in  Yorkshire 
from  drinking  water  contaminated  by  the  metal.  It  was  found  that 
the  proportion  of  women  to  men  was  as  4  to  1. 

Lead-poisoning  is  met  with  at  all  ages.  It  is  uiore  frequent  in 
adult  life  on  account  of  the  much  larger  number  exposed  at  this 
perioil. 

The  sources  of  lead  poisoning  are  very  numerous.  They  may  be 
classified  into  two  groufw :  the  industrial  and  the  accidental.  The 
industrial  group  comprises  i>oisoning  from  the  manufacture  of  lead  in 
its  various  forms ;  the  preimration  of  white  lead  is  especially  dan- 
gerous, and  the  manufacture  of  lead  in  other  forms  for  lead  paint  is 
also  a  fre<iuent  source  of  ]K)isoning. 

Those  whose  occupation  necessitates  the  employment  of  lead, 
especially  in  the  form  of  the  carbonate,  are  frecjuent  sufferers  from 
poisoning. 

Painters,  pluml)er8,  tyi^e  founders  and  setters,  pottery  glazers, 
leather  cutters,  glass  grinders,  shot-makers,  seamstresses  who  use 
thread  dyed  with  lead  chromate,  workers  in  bottling  establishments 
Vol.  Ill  -38 


594 


BTBWABT—POI80N1KO. 


who  use  shot  iu  cleaning  bottles,  are  all  engaged  in  work  which  ex- 
poses them  to  lead-iioisoning. 

The  fii'x'idf^ntiil  nources  of  loail-poisonin^  are  very  numerous.  It 
is  often  ilithoult  to  tlettirmine  the  8<jiirce  of  the  poisoning  in  certain, 
oases.  We  have  frequently  met  with  cases  of  lead-poisoning  in^ 
women  when  the  source  of  the  lead  impregnation  could  not  b©  aa06 
tained  even  after  prolonged  and  dihgent  inquiry. 

The  moat  frefjuent  source  of  accidental  lead-poisoning  is  contam* 
inatiou  of  water  and  food. 

The  coutaminatiou  of  drinking-water  by  leaden  pipes  or  by  lead- 
lined  cisterns  is  in  some  parts  still  a  nut  infre*|uent  event.  It  is  well 
known  that  certain  waters  act  on  lead  while  others  do  not. 

Within  the  piwt  ye-ars  several  epidemics  of  lead-poisoning  have 
occurred  in  towns  in  tlie  north  of  Englantl  due  to  the  contamination 
of  the  drinkiug-water  with  lead  in  consequenco  of  the  formation  of 
an  acid  from  vegetable  decomiwsition.  This  is  apt  to  occur  in  peaty 
soils.  The  coating  of  insoluble  salts  on  the  inner  surface  of  lead 
pipes  is  considered  to  be  to  a  certain  extent  protective,  but  if  vegebi- 
ble  acids  form  to  auy-cousiderable  extent  in  the  water  supply  such 
protection  is  not  wholly  efficient. 

Next  in  imf»ortanee  to  water  contamination  as  a  source  of  lead- 
poisnuing  is  the  adultertitiou  of  various  food-stuflFs  with  lead  in 
some  form,  especially  with  the  lead  chroraate  which  is  sometimes 
used  as  a  coloring  matter  to  color  sweetmeats,  butter,  etc.  Dr.  David 
D.  Stewart,  of  Philadelphia,  in  a  very  valuable  paper  has  trace*!  no 
less  than  sixty-four  cases  of  lead-poisoning  to  this  source. 

In  the  vfiar  IHIXJ,  a  large  ound»er  of  cases  of  lead-poisoniog  oc- 
curi'ed  in  Orange  County  in  the  Sbite  of  New  York,  ivom  the  use  of 
flour  cont^vminated  by  lead  which  had  Vieen  used  to  fill  the  crevicea  in 
the  mill-stones.  Numerous  cases  have  also  lieen  recordetl  of  poison- 
ing from  soda  water  which  had  l)ecome  contaminated  with  le^  as  a 
result  of  the  use  of  patent  stopi^ers  containing  this  mineml. 

Infants  have  been  poisoned  by  lead  contained  in  the  rubber  nip- 
ples of  nursing  bottles, 

Carbonat-e  of  le^id  is  sometimes  found  as  an  iugi-edient  of  certain 
cosmetics*  and  a  few  cases  of  i>oisoning  have  been  reported  from 
this  source.  The  use  of  a  leail  hair-dye  h*is  also  ciiuseil  lejul- 
poisoning. 

Comparatively  few  eases  of  lead- poisoning  are  reported  from  the 
internal  or  external  use  of  lead  fur  medicinal  purposes. 

Rare  cases  of  lead-poisoning  have  occurreil  from  the  inhalation 
of  lead  particles  while  sleeping  in  newly  painte<l  rooms,  or  from  the 
use  of  tobacco  or  snuff  which  has  been  kept  in  lead  foiL 
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ffle  jOimjfplion  of  Lead. 

TiBAcI  en^ffn  the  blood  from  the  aliinentary  catial»  through  the 

skin,  and  by  the  way  of  the  respiratory  tract. 

It  18  chiefly  through  the  alimeiitary  tract  tliat  i)oisoDing  takeaj 
plaoo.  It  18  in  this  way  that  pamters  and  most  other  workeiii  in  le*dj 
abaorb  the  metal. 

Lead  is  stored  up  in  the  vjirious  organs  fur  an  intletiuite  leu|i*th 
of  time.  After  further  absorption  is  [>rcvented  it  is  many  months 
and  not  iufrequeDtly  years  K^fore  it  is  grit  rid  of.  It  is  de^Kisited  in 
the  liver,  bones,  kidneys^  muscles,  central  and  peripheral  nenous 
system.  In  different  cases  the  seat  f»f  the  chief  ilofKJsition  varies;  at 
one  time  being  most  abundant  in  the  nervous  system,  and  again  in 
the  muscles  or  liver. 

Lead  is  eliminated  chiefly  with  the  urine  and  to  a  slighter  extent 
with  the  bile  and  saliva.  The  skin  takes  but  an  insignificant  part  in 
this  process. 

The  chief  symptoms  in  cases  of  chronic  lead  poisoning  are 
brought  alx)ut  by  the  disturbances  of  nutrition,  and  of  the  digestive 
and  ner>*ou8  systems. 

L'Sually  the  firt«t,  and  in  severe  oaeefl  %  rery  marked,  symptom  ia 
amnnia*  The  |)aUor  more  closely  resembles  that  sevn  in  pemicioi 
aiifemia  than  in  tlje  ordinary  symptomatic  auiemias  or  chl»»n>si8,  A. 
further  resemblance  is  that  the  htemf>globiu  is  reduced  in  prt>i>ortion 
to  the  eor|)uscles,  but  the  corpuscular  reductioQ  very  rarely  reaches 
[that  extreme  degree  met  with  in  cases  of  pernicious  anteinia.  It  is 
moommon  to  find  a  greater  loss  than  fifty  {ler  cent,  in  lead  autJDtnia, 
while  in  pernicious  anaemia  reductions  of  seventy-five  to  eighty  per 
cent,  are  the  rule  even  in  comparatively  early  stages  of  the  disoiise. 
The  lc3S8  of  ha*mcigIobin  seldom  exceeds  fifty  per  cent,  in  lead] 
l>oiaoning. 

There  is  no  clmuge    in  the     '      V  '  '    r  of  tla*  leucucyt^^H, 

The  amemia  of  lea*!  is  due  t^j  tli<  h  thti  1»1<mh1  fTinction 

of  the  bone  marrow. 

The  general  n  n  suffers  i       '  !**sult  of  thr  aiui  niia  and 

partly  from  t lie  mceofti  -^  of  the  KiiMtift-iLiriHtiiud 

tract  and  kidney- 

It  in  !  ■'»  niM^t  with  a  Hli^hl  di'j;nM«  «)f  pyrriia  fiv^n 

in  very  •  .     ai  the  rule  is  tu  tiud  no  elevatiuu  of  tern- 
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perature.     Hyperpyrexia  has  been  noted  in  a  few  cases  of  convnl- 
sions  and  coma  due  to  lead-i>oisoning. 

A  characteristic  sign  of  lead-iK)isoning  is  the  presence  of  a  bluish 
line  on  the  K^ms.  It  is  met  with  in  all  cases  with  very  few  excep- 
tions, these  latter  being  usually  persons  with  clean,  well-preserved 
teeth.  It  may  bo  present  over  the  roots  of  all  the  teeth  or  of  only  one. 
It  is  generally  most  marked  over  those  of  the  lower  jaw,  esi>ecially  the 
canines.  It  is  due  to  the  depositicm  of  lead  sulphide  outside  of  the 
vessels.  The  presence  of  sulphur  is  accounted  for  by  the  decom])a- 
sition  of  albuminous  matter  in  the  mouth.  Bluish  patches  varying 
in  size  from  a  minute  point  to  an  inch  in  length  are  now  and  then 
met  with  in  addition  to  the  blue  line  on  the  gums. 

In  one  case  observetl  in  a  woman  who  had  the  habit  of  keeping 
strands  of  thread  colored  with  lead  chromate  in  her  mouth,  a  bluish 
I)atc^h  of  more  than  an  inch  in  length  and  half  an  inch  in  diameter 
was  present  in  the  mucous  membrane  of  the  lower  lij).  This  patient 
presented  all  the  other  common  symptoms  of  lead  poisoning. 

Gaatro-IntcMiiml  SympiomH. — ^Among  the  earliest  symptoms  of 
chronic  lead-poisoning  we  must  place  severe  paroxysmal  abdominal 
pain,  "lead  colic."  It  is  generally  referred  to  the  region  of  the  um- 
bilicus, coming  on  in  paroxysms  of  varying  duration,  from  minutes 
to  hours  or  oven  several  days.  The  pain  is  usually  of  an  intense 
character  and  relieved  by  pressure.  In  the  inten-als  between  the 
paroxysms  relief  may  bo  complete  or  incomplete,  when  incomplete 
a  dull  "  wearing"  pain  being  complained  of  by  many  patients. 

During  the  i)aroxysiiiH  of  abdominal  pain,  the  abdomen  is  re- 
tracted and  vomiting  of  ton  takes  jilaco.  01)stiuato  cou8tii)ation  is  a 
prominent  symptom  of  clirouic  lead-poisoning.  It  is  especially  in- 
tense (luring  tlio  days  when  the  abdominal  i)ain  is  present. 

Tlio  jiain  and  tlitj  constipation  are  i)robably  due  to  the  same  cause, 
the  tetanoid  contraction  of  tlie  intestinal  muscles.  It  is  a  disputed 
point  as  regards  the  mc^de  of  causation  of  this  tetanoid  contraction, 
whetlier  it  is  brought  about  by  a  direct  irritiint  action  of  the  lead 
on  the  muscular  structure  of  the  intestine  or  through  the  nervous 
mechanism.  This  ])()int  will  bo  further  dealt  with  when  the  treat- 
ment of  the  condition  is  under  consideration. 

Attacks  of  i)ain  of  a  paroxysmal  character  may  be  referred  to  the 
epigastrium.  Such  attacks  may  alternate  with  abdominal  colic  or 
they  may  l)o  the  only  symptom  referable  to  the  gastro-intestinal 
tract  that  is  (^omi)lained  of. 

Arivrhil  und  livndl  St/tnpfoms. — During  the  attack  of  intestinal 
colic,  the  jmlso  is  slow  and  hard,  and  the  vessels  are  tense.  The 
aortic  second  sound  is  accentuated.     All  of  these  stjites  i)ass  away 
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wlien  the  iutestinal  symptotDS  (colic)  subside.  There  comes  a  time 
in  many  cases  of  chronic  poisonin)?,  however,  wh*^u  the  arterial  ten- 
sion is  permanently  raiseil  and  tlie  heart  in  hypertrr)i)hied.  This  is 
due  to  either  a  general  arterio-aclerosis  or  an  art/iriri-si'lrrntJi*  ne- 
phritia,  or  both  states  combined. 

Rof^ently  we  linve  seen  a  wise  of  gemTal  arter»o-s<  lornsin  witb  in- 
terstitial nejihritis  in  a  painter,  twentv-ei^ht  years  of  aj;e,  who  tiret 
presented  syniptijms  of  leail-i^oisouing  (t'olie)  two  years  [ireviously 
to  Cf)ming  under  olisenation.  The  general  arierio-sclerosui  in  this 
case  had  rouchod  a  very  hi^uli  decree.  The  deKf^*^  of  frecjneucy  of 
arterio-sclerotie  changes  in  chronio  lead-poisoning  is  a  matter  on 
which  various  oi>inions  are  expresse<i.  In  cjises  that  have  lasteil 
more  than  a  year,  it  is  in  our  exi^rience  an  almost  constant  condi- 
tion, although  di tiering  greatly  in  degree  in  different  cases. 

At  times  tlie  arteries  ai>i>ear.  as  it  wert*,  to  War  the  brunt  of  the 
poisoning,  while  in  other  wises  the  changes  in  the  vessels  are  com* 
paratively  slight.  Arterial  changes  are  in  some  respects  the  most 
important  that  attend  leml-ixiisouing.  They  indicate  irretrie\-Bble 
damage,  not  unfre*|uently  leading  to  secondary  changes  in  the  kid- 
neys and  to  nijiture  of  cerebnd  arteries. 

The  arterio-sclerosis,  instead  of  being  a  primary  and  direct  effect 
f)f  h'ad,  may  \hs  induced  seoomlarily  through  tlie  kidney  changes, 
the  latter  being  bnDUght  about  by  the  irritating  action  of  the  mineral. 

Disease  of  the  kidney  may  1m>  either  parenchymatous  or  intersti- 
tial, the  f tinner  lieing  in  all  prt>bability  a  direct  result  of  the  irritant 
while  the  latter  is  indirectly  induced  through  the  arterial  changes. 
Parenchymatous  nephritis  in  its  advanced  stages  ia  nsnalljr  aooom- 

ied  with  interstitial  changes, 

Tlie  action  of  leail  on  metalx>lism  will  be  appropriately  conaid^ 
in  this  connection.  It  is  generally  agreetl  Umt  there  is  a  defi- 
ciency <^>^  both  urea  and  uric  acid  in  cases  of  advanced  lead-i>oisoning, 
but  it  is  a  curious  fact  that  the  frecpiency  of  so-called  satuniine  gout 
varies  much  in  different  places. 

Alfre*]  Garnnl,  Haig,  Duckworth,  and  others  practising  in  Ixmdon 
consider  that  the  aasociation  of  lead-poisoning  and  gout  are  very  fre* 
fineni,  while  Oliver,  practising  in  Newcastle,  meets  with  goutoompiini- 
tlvely  rarely  as  an  effect  of  lead.  Gout  appeuv  to  be  a  very  anoom- 
mon  occurrence  in  cases  of  lea<l-poisaning  in  America.  We  have 
notioed,  since  our  attention  has  been  drawn  to  the  matter  through  a 
IMflHal  of  diverts  work,  ihtd  those  who  have  been  great  beer  drink- 
ers are  more  apt  to  develop  symptoms  of  gout  than  others.  In  the 
south  of  England*  l>eer  is  the  favorite  bevi^rage  of  workmen,  and  to 
this  cnatom  is  attributed  the  frdjuency  of  gout  in  lead-poisoning. 
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It  is  quBBtionable  whether  lead  induces  a  tme  gont  or  not.  Sir 
William  Eoberts  is  of  the  opinion  that  uratosis  is  a  manifestation  of 
different  factors.  He  says :  "  The  gouty  diathesis  and  lead-poison- 
ing, while  differing  in  all  other  respects,  have  one  tendency  or  vice 
in  common,  viz.,  the  tendency  to  uratosis." 

Nei-voua  Symptoms. — The  most  fi*equent  nervous  symptom  due 
to  lead-poisoning  is  bilateral  paralysis  of  the  extensors  of  the  wrist 
and  first  phalanges,  producing  double  "wrist-drop." 

The  paralysis,  although  nearly  always  bilateral,  is  seldom  equally 
marked  in  both  hands,  the  right  arm  commonly  being  affected  first 
and  to  a  greater  extent  than  the  left.  The  onset  of  the  paralysis  is 
usually  slow,  two  or  three  weeks  generally  elapsing  between  the  first 
appearance  of  any  weakness  and  complete  loss  of  power.  In  the 
majority  of  cases  it  goes  on  to  a  complete  loss  of  power.  It  is  much 
more  common  in  second  than  in  first  attacks  of  saturnism. 

The  loss  of  power  is  generally  first  noticed  in  the  index  finger. 
It  soon  (in  a  few  days)  extends  and  involves  all  the  extensors  of 
the  first  phalanges  including  the  thumb,  as  well  as  those  of  the 
wrist. 

The  muscles  involved  are  those  innervated  by  the  musculo-spiral 
nerve.  There  are,  however,  three  muscles  supplied  by  this  nerve 
which  nearly  always  escape ;  these  are  the  triceps,  the  long  supinator, 
and  the  extensor  of  the  metacarpal  bone  of  the  thumb.  It  will  there- 
fore be  seen  that  certain  si)ecial  muscular  groups  are  picked  out. 

Now  and  then  we  meet  with  cases  where  the  paralysis  is  more 
marked  iu  the  upi)er  than  in  the  lower  arm  groups.  The  deltoid  or 
the  biceps  may  suffer  more  than  any  of  the  others. 

Sometimes  the  muscles  innervated  by  the  peroneal  nerve  are  para- 
lyzed. The  flexoi^s  of  the  hands  escape,  although  their  usefulness  is 
much  interfered  with  through  the  loss  of  power  in  their  antagonists. 
The  paralyzed  muscles  undergo  atrophy.  Lead  i)aralysis  is  there- 
fore an  atrophic  paralysis.  The  reaction  of  degeneration  is  present 
except  in  the  slighter  cases,  the  reaction  of  the  muscles  to  faradism 
being  nil,  while  to  galvanism  we  get  the  usual  slow  but  voluminous 
reaction.  In  severe  cases  this  latter  reaction  will  also  pass  away  in  the 
course  of  a  few  months.  The  normal  electrical  formula  is  changed, 
AOZ<KSZ(AnOC<KaCC)  being  the  formula  for  the  reaction 
in  the  completely  paralyzed  muscles.  In  certain  muscles  which  ap- 
pear to  act  normally  to  the  influence  of  the  will  it  will  often  be  found 
that  the  faradic  reaction  is  diminished  and  the  galvanic  increased, 
but  we  never  meet  with  the  full  reaction  of  degeneration  in  non-para- 
lyzed muscles. 

There  is  a  second  form  of  lead  paralysis,  affecting  also  for  the 


moat  part  the  small  muscles  of  the  hands  and  characterized  chiefly  by 
wasting,  the  paralysis  depending  on  the  amount  of  wasting.  Here 
the  atrophy  is  primary.  Both  forms  of  paralysis  are  commonly 
found  together,  it  being  rare  to  meet  with  a  case  of  pure  primary 
muscular  atrophy.  The  disease  closely  resembles  progressive  mus- 
cular atrophy,  the  electrical  reactions  being  the  same  in  both  cases, 
the  loss  of  reaction  depending  on  the  extent  of  atrophy.  Even  in  the 
severest  cases  it  is  possible  to  obtain  some  reaction  to  the  faradic 
current. 

As  pointed  out  by  Gowers,  the  primary  atrophic  form  of  lead 
paralysis  is  much  more  obstinate  than  the  degenerative  form ;  it  is 
not  uncommon  to  meet  with  it  as  a  x>ermanent  condition. 

G^eneral  paralysis  has  been  described  as  the  result  of  lead-poison- 
ing, the  muscles  of  the  extremities  and  trunk  and  the  intercostals 
being  all  involved  in  this  unusual  form.  Recovery  has  followed  in 
some  instances,  but  it  can  be  readily  understood  how  serious  such 
cases  are,  and  how  death  may  supervene  from  respiratory  paralysis. 

Tremor  is  not  an  infrequent  symptom  of  lead-poisoning  in  very 
chronic  cases.  It  is,  however,  not  so  common  in  lead  as  in  mercu- 
rial paralysis.     It  may  be  fine  or  coarse. 

Considerable  sensory  disturbances  are  rarely  met  with  in  any  of 
the  forms  of  lead  paralysis.  Pain  may  be  complained  of,  but  it 
rarely  is  localized  to  the  course  of  a  nerve  trunk.  I  have  generally 
found  it  confined  to  the  joints  (lead  arthralgia) . 

A  slight  diminution  in  tactile  sensibility  may  be  made  out  on  care- 
ful examination  in  the  region  of  distribution  of  the  musculo-spiral 
nerve.  Marked  bemianaesthesia  involving  the  extremities  only  may 
be  met  with  in  cases  of  lead-poisoning,  but  it  is  doubtful  whether 
such  cases  have  any  direct  connection  with  the  lead-poisoning.  It  is 
well  known  that  lead  may  induce  hysteria  in  either  sex,  and  it  is 
highly  probable  that  the  bemianaesthesia  is  functional  and  not  or- 
ganic— hysterical  and  not  saturnine.  The  same  explanation  holds  as 
regards  the  origin  of  a  **  glove"  anaesthesia  of  both  hands,  which  has 
been  described  as  occurring  in  chronic  lead-poisoning. 

The  term  **  lead  encephalopathy"  is  used  to  describe  certain  cere- 
bral manifestations  of  lead.  These  symptoms  include  convulsions, 
delirium,  coma,  aphasia,  hemiplegia,  bemianaesthesia,  amaurosis, 
hemianopsia,  hysteria,  insanity,  etc. 

Convulsions  of  various  types  are  the  most  frequent,  and  have  a 
special  interest  on  account  of  their  liability  to  be  mistaken  for  con- 
vulsive movements  due  to  other  causes.  In  a  recent  paper  by  Dr. 
D.  D.  Stewart,  of  Philadelphia,  founded  on  sixteen  cases,  we  have 
a  very  complete  description  of  the  different  varieties  of  convulsive 
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movement  from  lead-poisoiiing.  In  one  of  Dr.  Stewart's  cases,  the 
convulsions  appeared  as  early  as  the  fifteenth  day  after  exposure; 
in  thirty-two  days  in  a  second.  In  one  case  there  was  an  interval 
of  twenty  years  between  the  appearance  of  the  convulsions  and  the 
exposure.  We  have  seen  convulsions  appear  in  the  fourth  month  in 
one  case  and  in  the  ninth  month  in  another  case.  It  is  generally 
conceded  that  convulsions  and  other  severe  cerebral  symptoms  occur 
only  in  those  who  are  engaged  in  the  manufacture  of  lead.  This  is 
true,  however,  only  of  the  majority  of  cases. 

The  types  of  convulsive  movements  met  with  are : 
1.  Severe  and  repeated  convulsions  lasting  from  a  few  hours  to 
t;  .31  j  days  and  nearly  always  terminating  fatally ; 

•■  H;  i  2.  Convulsive  movements  which  clinically  resemble  in  their  char- 

■  i\[  1  acter  and  recurrence  those  of  idiopathic  epilepsy ; 

|i  I'  :  3.  Movements  which  may  resemble  ordinary  general  convulsions 

I  of  an  hysterical  or  hystero-epileptic  character. 

The  prognosis  in  cases  of  either  of  the  two  latter  types  is  on  the 
,  whole  very  favorable,  provided  their  nature  is  recognized  and  proper 

I  treatment  instituted. 

Delirium  of  an  acute  restless  character  is  met  with,  but  is  a  rarer 
symptom  than  convulsions.  Lead  delirium  may  closely  simulate  the 
acute  delirium  of  alcohol,  being  accompanied  with  sx>ecial  sense 
hallucinations  and  muscular  tremors. 

Coma  as  the  result  of  lead-poisoning  is  a  very  grave  symp- 
tom. It  is  generally  preceded  by  convulsions,  or  the  condition 
may  be  a  true  status  epilepticus — recurring  convulsions  in  a  comatose 
state. 

Lead  insanity  is  comparatively  rare.  It  may  take  the  form  of 
melancholia,  alcoholic  insanity,  or  general  progressive  paralysis. 

Lead-poisoning  in  young  girls  is  often  the  exciting  cause  of 
repeated  hysterical  outbreaks.  Hemiansesthesia  with  hemiplegia 
occurring  in  a  person  suffering  from  lead-poisoning  may  be 
due  to : 

1.  Functional  disturbance  (hysteria) ; 

2.  Hemorrhage  into  or  softening  of  the  internal  capsule  (lead 
arterio-sclerosis) ; 

3.  Uraomic  poisoning. 
Transient  hemianopsia,  or  amaurosis,  is  also  occasionally  met 

with.  Optic  neuritis  is  a  frequent  symptom  in  lead- poisoning  at- 
tended by  the  severer  cerebral  disturbances.  It  may  pass  away  or  go 
on  to  pronounced  atrophy  of  the  discs.  Color  vision  may  be  greatly 
limited  in  these  cases.  Paralysis  of  the  laryngeal  and  external  ocu- 
lar muscles  are  among  the  rare  effects  of  lead-poisoning. 
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Pathological  Anatomy  and  Pathology. 

The  chief  lesions  occurring  as  the  result  of  the  action  of  lead  are 
to  be  found  in  the  central  and  peripheral  nervous  systems,  muscles, 
mucous  membranes,  liver,  and  kidneys. 

The  wasted  muscles  are  found  of  a  pale  or  pale  yellow  color.  The 
change  in  color  becomes  more  marked  as  the  wasting  advances.  It  is 
generally  found  that  the  wasting  is  of  a  simple  character,  not  being 
attended  by  any  fatty  or  pigmentary'  changes.  This  primary  atrophy 
is  accompanied  by  a  multiplication  of  the  nuclei  of  the  sarcolemma. 
In  advanced  cases  the  sheaths  of  the  sarcolemma  become  destitute 
of  muscular  fibres  altogether,  connective  tissue  taking  their  place. 
Side  by  side  we  may  find  apparently  normal  fibres  and  those  which 
have  undergone  almost  complete  atrophy. 

The  vessels  in  the  muscles  are  usually  found  in  a  state  of  arterio- 
sclerosis. 

The  nerves  in  the  paralyzed  parts  are  always  found  to  have  under- 
gone changes  more  marked  in  their  jieripheral  terminations  in  the 
paralyzed  muscles  than  elsewhere.  The  chief  nerve  trunks  of  a  para- 
lyzed limb  also  present  evidence  of  degenerative  changes,  grayish- 
white  patches  being  found  in  the  musculo-spiral,  resembling  the 
sclerotic  patches  met  with  in  cases  of  disseminated  sclerosis  of  the 
central  nervous  system. 

The  changes  met  with  in  the  nerves  ending  in  the  muscles  resem- 
ble closely  that  described  as  **  Wallerian"  degeneration  following  an 
injury  to  a  nerve,  constituting  a  parenchymatous  neuritis.  There 
is  segmentation  of  the  myelin  and  breaking  up  of  the  axis  cylinder, 
proliferation  of  the  nuclei  of  the  sheath  of  Schwann  and  neurilemma. 

In  the  early  stages  and  in  slight  cases  the  changes  are  less 
marked ;  they  are  limited  to  the  medullary  sheath,  constituting  what 
Gombault  has  termed  periaxial  neuritis.  These  neuritic  changes  he 
found  in  segments,  diseased  tracts  being  separated  by  healthy  parts, 
"segmental  neuritis."  In  the  course  of  the  musculo-spiral  nerve  he 
frequently  found  the  profound  parenchymatous  and  the  x>6riaxial 
neuritis  together,  the  former  in  the  muscular  twigs,  the  latter  in  the 
main  nerve  trunk  and  its  larger  branches.  The  changes  are  con- 
stantly present  in  the  nerve  terminations  in  the  muscles,  and  grad- 
ually diminish  in  intensity  as  we  travel  to  the  cord.  Slighter 
changes  are  met  with  in  the  anterior  roots  in  some  cases.  In  five 
cases  examined  by  M.  Dejerine  he  found  neuritic  changes  in  the  an- 
terior roots  in  two  cases  only. 

In  the  majority  of  cases  the  cord  has  been  found  healthy.     In  a 
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few  (Oiipeulieim  and  Viller)  there  was  some  wasting  of  the  cells  of 
the  anterior  horns.     These  changes  are,  however,  very  inconstant. 

There  are  no  constant  macro-  or  microscopic  changes  met  with  in 
the  brain  to  explain  the  cerebral  symptoms  of  lead-poisoning.  Slight 
lepto-  and  pachymeningitis  have  been  found.  In  both  the  cord  and 
brain  vascular  changes  are  frequent,  and  as  a  direct  consec^iience  of 
these,  interstitial  tissue  increase  is  found.  Patches  of  softening  and 
capillary  or  even  more  extensive  hemorrhages  may  also  result  from 
the  arterio-sclerotic  changes. 

Oliver  describes  the  changes  met  with  in  the  liver  as  the  result  of 
lead-poisoning.  Ho  found  atrophy  of  the  hepatic  cells  and  increase 
of  connective  tissue,  changes  closely  resembling  syphilitic  hepatic 
cirrhosis.  The  changes  met  with  in  the  kidneys  are  indicjitive  of 
interstitial  and  pfirenchymatous  changes. 

For  many  years  it  was  a  matter  of  doubt  whether  the  cause  of 
lead  ])aralysis  resided  in  central  or  peripheral  changes.  The  careful 
researches  of  Gombault  referred  to  have  conclusively  settled  this 
question.  There  can  now  be  no  doubt  that  the  paralysis  is  due  to  a 
peripheral  neuritis.  This  neuritis  is  due  to  a  degenerative  process. 
The  reason  why  the  sensory  fibres  usually  escape,  and  why  the  pro- 
cess is  usually  confined  to  the  terminations  of  the  musculo-spiral 
nerv^e,  remains  unexplained. 

Gowers  ascribes  the  intense  i)rimary  atrophy  of  lead  to  degenera- 
tion of  the  ganglion  cells  of  the  anterior  horns. 

Lead  encephalopathy  must  be  due  to  the  functional  disturbance  of 
tlie  cerebrum  from  the  deposition  of  lead  in  it,  or  to  the  retention  of 
})ois()iiH  from  renal  and  hepatic  inadequacy,  for  it  has  been  pointed  out 
that  macro-  or  microscopic  changes  are  absent;  the  only  excei)tion 
to  tliis  being  the  le])to-  and  pachymeniugitic  changes  which  have  l^een 
soon  in  cases  liaving  the  clinical  course  of  a  progressive  genend 
paralysis.  The  muscular  degeneration  in  lead-poisoning  is  clearly  a 
secondary  process,  brought  about  by  the  degenerative  neuritis. 

Diagnosis. 

There  is  seldom  any  difficulty  in  the  diagnosis  of  lead-i>oisoning. 
In  the  great  majority  of  cases  we  have  present  several  of  the  most 
characteristic  symi)toms.  These  are:  (1)  the  intestinal  colic ;  (2)  the 
anaimia ;  (*{)  the  blue  line  on  the  gums ;  (4)  the  bilateral  musculo- 
si)iral  paralysis. 

When  the  above  syni])toms  are  met  with  in  a  i^erson  who  has  been 
exposed  to  lead-i^oisoning  in  any  form  the  diagnosis  is  absolutely 
certain. 
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Very  rarely  the  paralysiB  of  alcoholic  nenritiR  may  resemble  that 
of  lead.  In  alcoholic  paralysis,  even  if  it  be  confined  to  the  musck^ 
innervated  by  tlie  mu«etilo-8piral,  the  senaory  symptoms  are  nfiually 
a  leading  feature,  esi>eciaily  extreme  t^ndenie»8  of  the  musclecs.  In 
arsenical  nenritia,  the  lower  extremities  suffer  equally  with  the  upper, 
aud  8eosory  disturlmuce  is  here  also  a  marked  aympiom. 

There  may  l)e  a  difficulty  in  diagnosis  between  leatl-iioifjoning  and 
cJironic  poliomyelitis,  when  the  characteristic  symptoms  of  the 
fonner,  sut^i  as  blue  line  aud  colic,  are  alisent.  In  such  cases  an  ex- 
unii nation  of  the  urine  should  be  made.  There  may  ako  be  a 
diHiculty  in  the  diagnosis  of  leail  epilepsy  from  idiopathic  epilejmy. 
The  urinary  examination  wUl  make  the  nature  of  the  cause  clear. 

Dr,  J.  J,  Putnam,  of  Bost*)n,  in  his  article  on  lead-poisoning  in 
Heating's  **  Cyclopiedia  of  the  Diseases  of  Children,"  gives  the  fol- 
lowing as  the  method  recommended  by  Dr.  A.  M.  Comey  of  Harvard 
University  for  the  detection  of  lead  in  the  urine: 

"  The  urine  is  first  evajxyrated  to  dryness,  then  fused  in  a  crucible, 
with  the  addition  of  a  little  pure  nitre,  till  it  becomes  white.  The 
crucible  is  then  cooled  and  dilute  hydrochloric  acid  added,  hot>  to 
extract  the  residue  after  ignition.  It  is  then  filtered,  and  the  filtrate 
treaieil  with  ammonia  to  alkaline  reacticm  to  precipitate  the  phos- 
phates and  iron*  Sulphide  of  ammonium  is  added  at  the  same 
time*  which  throws  down  the  8uli>hide  of  iron  and  lead.  This  is 
washed  three  times  by  decantation  with  hot  wat^,  then  water  is 
added,  and  the  whole  is  acidified  with  hydrochloric  acid,  and  allowed 
to  stand  until  the  next  day.  It  is  then  filtered  through  a  small  filter 
and  the  residue  washetl.  A  little  pure  (free  fmrn  inm)  nitric  Jicid  is 
tljen  added,  drop  by  drop,  by  which  the  sulphide  of  lead,  if  present, 
is  dissolved  and  carried  thnmgh  as  nitnite  of  load,  Tliis  is  collected 
in  a  watch-glass.  evaj»orated  to  dryness,  and  the  final  test  made  by 
the  addition  of  a  drop  of  water  and  a  crystal  of  ioilide  of  |)otassium* 
Finally,  to  eliminate  bismuth,  the  iodide  of  lead  is  again  dissolved 
in  hot  water,  filteretl,  and  rn^precipitatinl  in  a  i»erfectly  clean  test-tube 
with  dilute  sulphuric  acid.  The  test-tube  is  allowed  to  stand  twenty- 
four  h<nirs,  and  is  then  twirled  gently  l>etween  tin*  fingers.  The  sul- 
phate of  lead,  if  present,  rises  in  a  delicate  s|>iml/* 
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Tk^  pngfiom  m  the  milder  manifestations  of 
BB  regards  not  only  danger  to  life  but  ncaverj  from  the  effecte. 
[n  the  lighter  degreeA  of  i^aralysis  uf  the  musculo-epiral  tbo  power  is 
rly  always  regainied  after  a  few  mcmths.    Where  the  paialysia  ia 
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profniind  and  the  reaction  of  degeneration  present,  roooverjr 
always  occurs,  although  many  mouths  or  even  a  year  or  two  may 
elapse  Ijefore  it  is  complete.  The  prognosis  in  [»rimnry  atrophy 
(clironic  lead  ]>oliomyeiitis)  is  nmeh  k\ss  favorable^  complete 
cover)^  seldom  occurriug,  but  the  condition  is  not  progreasire  if 
the  lead  has  been  f4im mated.  Hence  there  is  no  direct  danger 
life,  the  paralysis  in  this  respect  l»eing  fliffereut  from  chrtmic 
gressive  mnsoular  atroj^hy  of  myelopathic  origin. 

The  prognosis  in  the  relapsing  cases  is  always  less  favorable, 
is,  however,  not  uncommon  to  meet  with  cases  wheiv  thre€»  or  et 
four  recuiTing  attacks  of  lead  paralysis  have  lieen  completely 
ered  from.     The  prognosis  is  much  graver  when  the  aeverer 
symptoms  of  poisoning  are  present. 

Coma  and  repeated  convulsive  movements  are  always  ext 
serions.     The  same  is  true  of  chronic  mental  disturViance,  ' 
it  takes  the  clinical  form  of   melancholia  or  of  progressive 
paralysis. 

The  ultimate  prognosis  iu  all  cases  depends  on  the  iniegnty 
the  arteries  and  kidneys. 

Treatment. 

This  will  be  considered  under  the  following  heads : 

1.  The  preventive  treatment, 

2.  The  promotion  of  the  elimination  of  the  poison, 

3.  The  treatment  of  the  symi)t<»ms. 


Preventive  TVeatmerit. 

If  due  and  proper  precautions  are  taken  by  artisans  engage* 
dangerouH  occupations  it  is  quite  possible  in  many  cases  to  prevent 
ingestion  of  the  ])oison.  There  is  n*»  doubt  that  |>eople  vary  groal 
as  U'y  their  liability  to  suffer  from  lead-poisoning.  With  the  except]* 
of  lead- workers,  the  people  in  this  country  who  are  most  fre^juent 
the  victims  of  poisoning  are  painters.  There  can  be  no  donbt  tl 
the  danger  of  poisoning  in  this  trade  can  be  much  lessened  Ity  i»n>| 
precautions.  Thorough  cleaning  of  the  face  and  hands  previntis 
eating  will  greatly  lessen  the  danger.  We  have  been  told  by  au 
]iainter,  who  in  his  early  years  had  lead  colic,  that  he  was  able  by" 
strict  cleanliness  to  save  himself  from  any  such  danger.  It  is  his 
habit  not  only  to  be  cleanly  himself  but  to  teach  oleanlinBAs  to  his 
fellow-workmen.  He  considers  that  he  has  saved  many  a  poor 
from  becoming  poisoned  by  leatl. 

Much   yet  remains  to  lie   learned   about  the  varioQt  waya 
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which  lead  may  dnd  entrance  into  the  sjetein.  In  several  instances 
occurring  in  women,  we  liuve  been  uniible  to  trace  the  eouroe  of  the 
lead-poiscjuiug.  In  such  oAses  it  will  l»e  necessary  to  jjjive  ilirectious 
about  the  drinkiuK-water^  the  use  of  cosmetics,  of  colored  thread. 
and  the  various  other  possible  sources  of  leml.  In  all  Iea<l  factories 
couductetl  by  intoUigcut  and  ri^ht-thiukinR  peoj^lo  every  precaution 
is  taken  to  lessen  the  risks  of  the  work-i)eople.  The  us^^  of  sulphuric 
acid  or  of  mai^eaium  sulphate  and  sulphuric  acid  has  for  a  long 
I)eriod  enjoyed  a  reputation  as  a  preventive. 

Oliver  lays  particular  stress  on  the  necessity  of  every  man  and 
woman  having  a  sul>stauiial  menl  l^fore  i>eginning  the  day's  work, 
and  of  the  prime  necessity  of  insisting  on  total  abstinenoe. 

Pitnnotifm  of  the  Elimination  of  Lead, 

Lead  is  eliminated  chiefly  by  the  kidneys  and  intestiiiea.  Io<lide 
of  pottissium  is  our  chief  agent  for  the  getting  rid  of  lea^l  from  the 
tissues.  How  it  acts  is  unknown,  though  probably  it  is  through 
some  iuduence  ou  metabolism.  The  dose  «>f  the  ioilide  should  not  as 
a  rule  exceed  fifteen  grains  twice  in  the  twenty-four  hours,  aa  it  is 
commouly  taught  that  hii*g*>  *iimijtitics  tuay  throw  a  sufficient  amount 
y^i  lead  iMick  int< » th<»  bloixl  to  bring  alnjut  acute  {>uisoniug.  In  chronic 
\y  especially  in  old  jmralytic  cases,  such  a  danger  is  very  remote. 
Any  such  danger  can  \w^  provontt^l  by  the  ust*  two  or  three  times  a 
week  of  a  saline  jmrgative,  preferably  the  sulphate  of  magnesium. 

By  the  constant  use  of  iodide  of  potassium  and  tlie  occasional 
em|»lo>  meut  of  j*ulphjite  nf  maguei^ium  we  are  promoting  the  eliniiu* 
atipn  by  the  two  chief  channels  through  which  leacl  leaves  the  system. 


S^jniptomativ  Treatment. 

It  is  necessary  to  use  morphine  for  the  relief  of  inteittinal  colic, 
when  severe,  as  it  usually  is.  This  agent  not  only  relievwi  the  pain, 
but  relaxes  the  tetanoid  spasm  on  which  the  constipation  depends. 

Iron  shoult]  U»  given  when  anaemia  is  present.  For  the  jmraly- 
pis,  galvanism  should  Ih*  employ eil  daily  ^  the  anode  to  lie  placed  over 
the  Hteruuu),  and  the  ciitlMNle  Uy  \m  m«»ved  along  tlie  j^aralyjceil  mus- 
cles. The  nutrition  of  tlie  muscles  will  in  this  way  be  kept  up,  and 
the  recovery  will  in  consecpieniH^  Ih>  earlier  and  mom  oomtilete  tlian 
it  otherwise  wouhl  be.  There  is  no  spedal  treatment  for  the  cere- 
bral symptoms.  The  principles  governing  the  treatment  of  the 
arterial  and  regnal  changea  remain  the  same  whether  these  changOB  ba 
due  to  Iliad  or  to  other  catutea. 
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ARSENIC. 

Aciite  Foisonin^. 

Etiology. 

The  sources  of  acute  arsenical  i>oiBomiig  are  TB17  nmnerous. 
effects  depend  upon  the  oxygen  compounds,  arscmous  aud  iin*eni^ 
acids.  Both  of  these  ax^ids  cause  in  man  and  nianimals  violent  gaA* 
tro-iutestinal  symptoms.  No  matter  how  arsenic  may  lx>  intnxln* 
it  gives  rise  to  symptoms  of  gastro-intestinal  irritation.  Aa  the 
appear  a  few  minutes  after  the  iutrtxluctron  of  the  iigeut  and  bef< 
its  slowly  acting  acid  properties  could  take  effect,  it  is  much  moi 
probable  that  the  vomiting  and  purging  are  due  to  the  action  on  th< 
i'irculation  than  to  a  direct  local  action  on  the  gastro-intestinal  mu- 
cous membrane. 

Tliere  is  great  depression  of  the  arterial  blood  preesure,  more  p 
ticularly  of  that  of  the  abdomen. 

The  symptoms  of  poisoning  usually  make  their  appoaraooe 
fifteen  to  thirty  minutes  after  the  introtluction  of  the  metal. 

Severe  burning  imiu  in  the  abdomen  of  a  cramp-like  character 
first  complained  of  in  the  great  majority  of  eases.     This  is  arnm  fol-^ 
lowed  by  vomiting  and  pui*ging.     In  a  small  percentage  of  caaea 
aVjdomiual  symptoms  may  be  slight  or  entirely  wantiug.     Tli©  clii 
cal  picture  often  closely  resembles  that  of  Asiatic  cholera,  viz.,  oo] 
ous  rice-water  stools  with  extreme  prostration. 

The  cases  of  acute  arsenical  poisoning  unattended  by  gasiro-ii 
testinal  symptoms  are  characterized  by  distnrV)ance  of  the  functioi 
of  the  central  nen'ous  system,  the  so-called  "*  arsenicismns  cerebi 
spinalis."     In  such  forms  we  meet  with  giddiness,  delirium,  oom 
sions,  iiaralysis,  and  coma. 

The  symptoms  again  may  be  entirely  those  of  a  profound  proetm- 
tion,  there  being  an  absence  of  gastro-intestinal  and  nervous  symptontt. 

In  the  nervous  variety  of  poisoning,  death  (piickly  follows.     It 
highly  prolmble  that  cases  characterized  mainly  by  nervous  sym[it<>ti 
and  by  prostration  are  due  primarily  to  the  action  of  the  metal  on  tht» 
cii-culation,  brought  about  by  the  great  reduction  in  thebhM>d  pn!:ssam. 

There  is  probably  no  direct  action  on  the  neiTous  system  in  canea 
of  acute  arsenical  poisoning. 


Pathological  Akatomy  and  Pathology. 

In  the  stomach  and  intestines  hemorrhages  into  and  on  the  ma- 
coos  membrane  are  fiequently  found.     The  epithelium  is  degeoesmlttl 
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and  detached.  Fever's  patches  and  the  solitary  glands  are  swollen. 
Patches  of  ulceration  are  also  fretjuently  present.  ParenchvRiiitons 
aud  fatty  degeneration  of  the  liver,  of  the  epithelium  of  the  nrinarj 
tuhiiles,  of  the  heart  aud  voluntary  muscles  are  constantly  to  be 
observeil  if  the  patient  has  lived  tvi'enty-four  hours  or  longer. 

Treatment. 

The  treatment  of  acute  arsenical  poisoning  consists  in  first  neu- 
tralizing and  getting  rid  of  the  [>oisou  in  the  stomach  and  intes- 
tines. A  freshly  prepared  sesqui-oxido  of  irop,  made  by  neutralizing 
the  tincture  of  the  percbloride  of  iron  with  sodium  C4irl>onate,  is  gen- 
erally employed.  Dialyzed  iron  may  also  be  used,  but  ueitlier  of 
these  iron  preparations  is  effective  unless  tlie  arsenic  is  in  solution. 
The  stomach  should  be  thoroughly  washed  out  by  means  of  the 
stomach-pump  or  by  emetics. 

The  symptomatic  indications  should  be  met  on  general  physio- 
logical principles. 


Chronic  PoiBonin^ 
EnoLooy. 


rThe  sources  of  chronic  arsenical  poisoning  are:  (1)  the  use  of 
arsenic  in  medicinal  (quantities  for  long  i>eriodB;  (2)  the  ingestion  of 
a  single  |>oisonous  dose,  either  from  accident  or  design ;  (3^)  the  in- 
gestion of  arsenic  from  wall-pai)era,  cari>ets.  etc.,  containiug  it 
Considering  the  extensive  employment  of  arsenic  in  various  dis- 
eases, it  is  8uri)rising  how  comparatively  rarely  pronounciMl  symji- 
toma  of  poisouiug  from  it  are  seen.  We  exclude  the  milder  acute 
manifejitation  of  irritation  of  the  mucous  membranes. 

The  shephenls  of  the  Styrian  AIjjs,  who  are  accustomed  to  take 
arsenic  continuously  for  years*  extremely  rarely  suff^^r  from  either 
acute  or  chronic  disturbance  as  the  rosull  of  their  habit.  Very  many 
cases  have,  however,  been  recorded  of  pronounotxl  ohrtjnic  8ymptr>ms 
resulting  from  the  use  of  even  small  medicinal  doses  for  compara- 
Uvely  »<hort  perioils. 

I*utnam,  Da  Costa,  Osier,  and  many  others  have  publishe^i  exam- 
ples of  grave  iKiisoning  ((iaralyt»is,  eU*.)  resulting  from  the  medicinal 
use  of  moiierate  doses  of  arsenic. 

Symptoma  of  acut^  and  chronic  poisoning  as  the  result  of  singki 
laige  doiee  are  very  numerous. 

Chronic  aisenical  |:>oisoning  from  the  inhalation  of  pigments  tufed 
in  the  manufacture  of  various  domestic  articles  is  now  unireitia]^ 
recognized  as  being  more  fre(|uent  than  was  formerly  supposed* 
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J.  J.  Putnam,  of  Boston,  has  throngh  his  writings  made  this  dear. 
The  following  materials  sometimes  contain  arsenic  in  quantities  that 
may  prove  dangerous :  various  kinds  of  wall-paper,  carpets,  labels, 
colored  i)apers  used  for  different  purposes,  wax  ornaments,  and 
colored  toys. 

The  Elimination  of  Absenig. 

Arsenic  is  chiefly  eliminated  by  the  kidneys,  but  in  very  chronic 
cases  it  may  be  found  in  all  the  secretions  and  excretions. 

Like  mercury  and  lead  it  may  be  found  in  the  urine  after  many 
months. 

Symptoms. 

The  symptoms  of  chronic  arsenical  poisoning  are  essentially  those 
due  to  a  disturbance  or  loss  of  function  in  the  peripheral  nervea. 

The  usual  minor  symptoms  met  with  in  cases  of  a  slight  overdose, 
such  as  irritation  of  the  conjunctiva  and  gastro-intestinal  tract,  may 
precede  the  nervous  symptoms.  In  the  developed  cases,  however,  it 
is  the  rule  to  find  the  former  absent. 

Arsenic  as  far  as  is  known  does  not  appear  to  influence  the  gen- 
eral nutrition  to  the  same  extent  as  does  lead.  In  the  few  cases  that 
we  have  seen  anaemia  was  not  present. 

Dr.  Putnam  refers  to  an  increase  of  weight  from  the  absorption 
of  ai*senic  from  wall-papers. 

Arsenic  seriously  interferes  with  the  complete  elaV>ration  of  the 
changes  that  take  i)lace  in  the  albuminous  tissues.  It  prevents  the 
fats  from  undergoing  transformation  into  carbonic  acid  and  water; 
hence  the  fatty  degeneration  of  the  muscular  and  epithelial  structures. 

The  effect  of  arsenic  in  producing  cutaneous  changes  (heri)es, 
pemphigus,  pigmentation,  etc.)  is  a  proof  of  its  influence  on  nutrition. 

The  distinctly  nervous  symjjtoms  met  with  in  chronic  arsenical 
poisoning  may  be  for  clinical  purposes  arranged  in  three  groups. 
We  have  (1)  cases  where  the  symptoms  are  chiefly  if  not  wholly  due 
to  partial  or  complete  loss  of  function  in  certain  motor  nerves; 
(2)  those  in  which  the  sensory  function  is  the  chief  or  sole  disturb- 
ance; (3)  those  in  which  the  symptoms  are  mainly  ataxic — the  so- 
called  "pseudo-tabes."  Generally  we  meet  with  a  combined  motor 
and  sensory  paralysis. 

One  single  overdose  of  arsenic  may  bring  on  any  of  the  symp- 
toms ;  the  inteiTals  between  the  taking  of  the  poison  and  the  develop- 
ment of  the  nervous  symptoms  may  vary  from  a  few  days  to  a  few 
weeks.  In  one  case  recently  observed  in  a  middle-aged  woman,  the 
symptoms  of  i^aralysis  of  the  lower  limbs  first  showed  themselves 
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three  weeks  after  a  poisonous  dose  of  Paris  green  had  been  taken. 
This  was  the  second  attempt  made  by  this  woman  to  kill  herself  by 
the  same  agent.  There  were  no  nervous  symptoms  following  the  first 
attempt.  There  was  an  interval  of  six  months  between  the  two  at- 
tempts at  poisoning. 

The  paralysis  due  to  arsenic,  unlike  lead  paralysis,  is  not  as  a  rule 
confined  to  the  extensors  of  the  wrists  and  first  phalanges,  but  in- 
volves the  corresponding  muscular  groups  of  the  lower  extremities. 
There  is  also  a  great  tendency  in  arsenical  paralysis  for  the  upper  arm 
and  thigh  muscles  to  become  involved.  The  paralysis  in  its  depth 
and  distribution  is  therefore  more  akin  to  alcoholic  than  to  le^d  par- 
alysis. The  sensory  disturbance,  which  is  slight  and  often  absent  in 
lead  paralysis,  is  usually  marked  in  araenical  paralysis.  It  is  the 
exception  to  meet  with  a  pure  motor  paralysis  in  arsenic,  while  it  is 
the  rule  in  lead  paralysis. 

Eapid  wasting  occurs  in  arsenical  paralysis,  and  the  atrophied 
muscles  present  the  reaction  of  degeneration. 

Contractures  are  very  apt  to  occur  in  the  muscles  of  the  lower 
limbs  in  the  advanced  stages.  Tremor  of  the  upper  extremities  is 
usually  present  to  a  greater  or  less  degree.     The  tremor  is  fine. 

The  sensory  symptoms  may  be,  as  already  mentioned,  the  most 
obtrusive  feature  in  arsenical  poisoning.  The  subjective  sensory 
symptoms  are  usually  well  marked.  In  the  patient  referred  to,  pain 
and  numbness  were  very  marked.  Pain  in  the  course  of  the  inflamed 
nerves  and  in  the  skin  and  muscles  is  a  frequent  symptom.  The 
muscles  are  very  painful  on  pressure.  Loss  of  the  various  forms  of 
sensation  is  the  rule  in  advanced  severe  cases.  Loss  of  sensation 
is  first  noticed  and  is  always  most  marked  in  the  most  peripherally 
situated  parts.  The  ataxic  form  of  arsenical  poisoning  is  met  with 
in  many  of  the  cases  where  there  are  also  motor  and  sensory  dis- 
turbances, and  occasionally  it  is  seen  almost  pure.  The  ataxia  may 
involve  the  lower  or  upper  extremities  or  both.  It  may  be  so  pro- 
nounced that  the  patient  is  unable  either  to  stand  or  to  walk.  In 
some  cases  reported  it  has  proved  more  enduring  than  any  of  the 
other  symptoms  present.  Romberg's  symptom  is  usually  met  with 
in  cases  of  ataxic  arsenicismus. 

The  knee-jerk  in  cases  of  paralysis  of  the  lower  limbs  is  generally 
found  diminished  or  altogether  absent. 

Pathological  Anatomy  and  Pathology. 

The  chief  morbid  changes  in  arsenical  poisoning  are  to  be  found 
in  the  peripheral  nerves.    They  consist  in  a  degenerative  neuritis^ 
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differing  in  no  essential  particulars  from  those  met  with  as  the  result 
of  other  toxic  agents.  The  changes  are,  however,  not  limited  always 
to  the  peripheral  nerres.  Henschen  has  reported  a  case  where  he 
found  extensive  degenerative  changes  in  the  ganglion  cells  of  the 
anterior  horns  extending  from  the  cervical  to  the  lumbar  regions. 
Degenerative  changes  have  also  been  described  as  occurring  in  the 
medulla.  Schaffer  in  ex|)erimental  arsenical  poisoning  in  rabbits 
and  dogs  found  changes  constantly  in  the  cord. 

From  these  reports  it  would  appear  that  arsenic  like  lead  caiises 
a  degenerative  i)arenchymatous  neuritis.  Degenerative  atrophy'  of 
the  spinal  ganglion  cells  appears  to  be  a  more  frequent  change  in 
arsenical  than  in  lead-poisoning. 

Henschen  found  degeneration  of  the  postero-intemal  columns 
(GoH's)  in  the  case  already  referred  to.  This  would  explain  the 
presence  of  ataxia.  This  symptom  may,  however,  be  brought  about 
by  a  neuritis  of  the  sensory  muscle  nerves,  as  has  been  pointed  out 
by  Gowers. 

DUGNOSIS. 

The  diagnosis  of  subacute  or  chronic  arsenical  poisoning  presents 
no  special  difficulty  when  the  source  of  the  metal  has  been  ascer- 
tained. The  clinical  picture  of  a  fully  developed  arsenical  paralysis 
is  usually  so  marked  so  as  to  enable  one  at  once  to  differentiate  it 
from  lead  paralysis.  The  frequent  sensory  disturbances,  together  with 
the  more  marked  localization  of  the  motor  and  sensory  loss  in  the 
lower  limbs,  are  characteristic  of  arsenical  poisoning,  while  in  lead- 
poisoning  the  motor  defect  is  chiefly,  if  not  wholly,  in  the  extensors 
of  the  wrists  and  first  phalanges.  In  the  latter  it  is  rare  to  meet  with 
marked  sensory  symptoms,  either  subjective  or  objective. 

The  differential  diagnosis  between  arsenical  and  alcoholic  paraly- 
sis must  rest  chiefly  on  the  history  and  the  examination  of  the  urine. 

Prognosis. 

In  severe  acute  poisoning  the  prognosis  is  very  grave.  In  chronic 
arsenical  paralysis  recovery  eventually  takes  place  in  the  great  ma- 
jority of  cases. 

Involvement  of  the  diaphragm  or  intercostal  muscles  renders  the 
prognosis  very  doubtful. 

Treatment. 

The  treatment  of  chronic  arsenical  poisoning  is  chiefly  the  treat- 
ment of  the  neuritis,  and  does  not  differ  from  that  of  lead  neuritis. 
The  elimination  of  the  metal  should  be  promoted  by  the  employ- 
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raent  of  iodide  of  potaasium  and  {nirgHtives.  If  the  nerves  and  mus- 
cles are  very  ieodor  and  {Miinfut,  electricity  and  massage  should  not 
be  employed  until  these  symptoms  have  subsided. 

If  the  poisouin^  htm  resulted  from  the  inhalation  of  arsenical  dost 
from  wall-i>aper8,  the  latter  should  be  entirely  removed  from  the  walls. 

ZINC. 

Acute  sdno-poisonin^  is  characterized  by  severe  vomitinK*  the 
matters  vomited  coutaiuiD^;  more  or  le«8  blood,  by  severe  gastric  and 
alidominal  pain,  and  purging.  Some  of  the  salts»  e8f>ecially  the 
chloride,  are  violent  corrosiveH.  We  have  here  not  only  the  irritant 
action  of  chlorine,  but  also  the  escharotic  action  of  hydrochloric 
acid.  Death  xuny  l>o  brought  about  by  the  violence  of  the  irritant 
action  on  the  gastro-intestinnl  niucou«  membrane. 

All  the  zinc  saltt^  which  can  Vm?  absorlxHl  into  the  blood  induce  in 
lar^e  doses,  botli  in  man  and  the  lower  animals,  paralysis  of  the  vol- 
untary muscles  and  the  heart.  The  doses  sufficient  to  induce  these 
effects  are  usually  enough  to  bring  about  quickly  a  fatal  result. 

The  symptoms  preceding  ileath  are  those  due  t<»  the  <lepre8sant 
action  of  the  poison  on  tlie  heart.  Con^-ulsions  and  coma  ending  in 
death  is  another  mode  of  tenninatiou  in  fatal  cases  of  zinc-poisoning. 

Nothing  is  known  wboiit  the  (effects  of  hmgn'ou tinned  considerable 
doses  of  zinc  salts.  Exi>eriments  by  Daletski  and  Pelikan  on  feed- 
ing animals  with  zinc  and  copper  salts  were  negative  in  their  results. 
We  are  n<^t  aware  of  any  changes  having  l^een  descrilM^d  in  the  central 
or  peripheral  nervous  system,  or  in  any  of  the  internal  organs  In 
man,  from  the  long-continued  use  of  zinc  salts. 

The  treatment  of  acute  zinc-poisoning  is  as  follows:  0)  The  stom- 
ach should  be  emptied;  <2)  milk  mixtMl  with  sugar  and  the  white  of 
egg  should  be  freely  administered :  an  insoluble!  albuminate  of  zinc 
is  formed,  upon  whicli  the  gastric  acids  have  little  or  no  effect; 
(3)  the  various  indications  must  be  met  as  they  arise ;  the  princifml 
of  these  is  to  combat  the  depressant  action  on  the  heart  by  alcH^holie 
fltiinalant»  and  strychnine. 


COPPER. 

Acute  Poisoning. 

Copper  salts  in  poisonous  doses  induce  the  same  train  of  synip- 
tomfl  aa  thoae  of  zinc.  Thej  are,  in  the  first  plaoei,  gastro-intealixial 
ifTitanta,  and,  scHK)Dd,  they  affect  the  heart  and  the  central  nenous 
Bjateoi  in  the  aaine  way. 

The  faraaimeDt  of  acute  eopi)er-xx)isoning  is  the  same  as  that  of  jclnc. 
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Chronic  PoiBoning. 

Chronic  poisoning  from  the  various  copper  salts  is  more  common 
than  chronic  zinc-poisoning.  Cases  have  been  reported  of  poisoning 
from  the  use  of  copper  in  colored  confectionery ;  from  the  use  of  cop- 
per vessels  in  cooking ;  from  the  use  of  the  metal  in  the  manufacture 
of  artificial  flowers ;  from  its  employment  in  the  making  of  pickles 
and  preserved  fruits  to  give  them  a  green  color;  and  from  the  use  of 
green  wrappers  for  farinaceous  foods. 

Copi^er  has  been  used  to  adulterate  bread,  and  cases  of  poisoning 
have  been  reported  from  this  source. 

The  local  application  of  copper  has  been  the  means  of  causing 
symptoms  of  chronic  poisoning. 

Workmen  in  copper  mines  suffer  from  certain  symptoms  which 
have  been  attributed  to  copper.  It  is,  however,  probable  that  in 
many  such  cases  the  effects  are  due  rather  to  arsenic,  which  is  a  com- 
mon constituent  of  copper  ore. 

Symptoms. 

As  copper  is  eliminated  in  part  by  the  gastro-intestinal  glands 
and  salivary  glands  as  well  as  by  the  kidneys,  symptoms  of  irrita- 
tion and  disturbance  of  the  functions  of  these  structures  will  usually  be 
found.  Nausea,  vomiting,  and  diarrhoea  are  generally  present.  The 
patient  complains  of  a  coppery  taste  in  the  mouth.  Colic  resembling 
lead  colic  has  been  met  with  in  cases  of  chronic  copper-poisoning. 
Disturbance  of  nutrition  is  also  noticed.  The  patient  loses  flesh,  and 
I  becomes  anaemic.     Jaundice  is  a  symptom,  the  cause  of  which  has 

t        I  not  been  satisfactorily  exi)lained.     The  perspiration  colors  the  cloth- 

ing of  a  greenish  tint.     A  greenish  or  a  bluish  line  appears  on  the 
edges  of  the  gums. 

The  hair  is  said  sometimes  to  turn  of  a  green  tint. 
!  We  have  met  with  one  case  of  a  peripheral  neuritis  in  a  man  who 

!  was  working  for  many  months  in  the  Capleton  copper  mines  in  Que- 

j  bee.     The  symptoms  were  chiefly  sensory  and  ataxic,  and  after  many 

months  of  treatment  with  iodide  of  potassium  passed  away. 

I  Treatment. 

Removal  of  the  cause  is  the  first  essential  in  the  treatment.  The 
internal  use  of  iodide  of  potassium  to  promote  elimination  of  the 
metal  fulfils  the  second  indication.  The  treatment  does  not  differ 
from  that  of  poisoning  by  other  heavy  metals. 
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Etiology. 

The  chief  source  of  chronic  mercurial  poisoning  is  the  inhalation 
of  the  vapor  of  the  metal  or  its  dust  by  those  engaged  in  various 
manufacturing  trades,  such  as  the  makers  of  mirrors,  barometers, 
and  thermometers.  Bird-stuff ers,  hat  makers,  and  furriers  make  use 
of  mercury  in  the  preparation  of  the  skins  and  sometimes  suffer  from 
mercurial  poisoning. 

As  mercury  is  volatilizable  at  ordinary  temperatures,  it  enters  the 
blood  through  the  lungs.  There  are  numerous  cases  recorded  where 
it  has  produced  poisoning  through  absorption  by  the  skin.  It  may 
also  enter  through  the  digestive  ti*act  in  consequence  of  contamina- 
tion of  the  food  from  the  want  of  cleanliness  on  the  part  of  those 
engaged  in  handling  it.  Cases  are  also  reported  where  poisoning 
has  resulted  from  mercury  used  in  dental  work. 

It  is  rare  to  meet  witli  chronic  poisoning  from  the  medicinal  use 
of  mercury  in  ordinary  doses  when  given  either  internally  or  applied 
to  the  skin  or  used  in  the  form  of  solutions  for  the  washing  of  wounds 
or  cavities.  A  few  cases  have  been  recorded  of  poisoning  from  vapor 
baths  of  calomel — a  form  of  mercurial  treatment  still  used  in  syphilis. 

Persons  vary  much  as  to  their  susceptibility  to  the  action  of  mer- 
cury. Women  and  children  are  more  likely  to  suffer  than  men.  No 
matter  in  what  form  or  by  what  channel  mercury  is  introduced  into 
the  blood  and  tissues,  it  exists  there  in  the  form  of  an  albuminate. 
It  is  eliminated  with  extreme  slowness.  Ludwig  found  it  in  the  tissues 
in  cases  of  chronic  syphilis,  which  had  been  treated  by  mercury, 
many  years  after  the  use  of  the  drug  had  been  discontinued.  It  is 
got  rid  of  chiefly  by  the  kidneys  and  the  gastro-intestinal  mucous 
membrane. 

Symttoms. 

The  onset  of  the  symptoms  may  present  an  acute,  subacute,  or 
chronic  character. 

The  acute  onset  is  characterized  by  the  rapid  appearance  of  stoma- 
titis, nausea,  vomiting,  and  a  disagreeable  coppery  taste  in  the  mouth. 
In  the  subacute  and  chronic  modes  of  onset  the  stomatitis,  nausea, 
and  vomiting  are  usually  not  met  with,  the  first  characteristic 
symptom  being  commonly  trem(yi\  It  is  generally  first  felt  or  noticed 
in  the  tongue  and  lips,  and  gradually  spreads  thence,  involving  the 
entire  voluntary  muscular  system.  At  first  it  is  only  brought  out  on 
movement,  but  when  of  some  standing  it  is  apparent  during  complete 
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rest.  It  is  tlie  rule  to  find  that  the  tremor  ceases  daring  sleep,  but 
to  this  many  exceptions  have  been  recorded.  In  consequence  of  the 
tremor  of  the  lips  and  tongue,  the  speech  is  altered.  The  tremor 
may  be  either  fine  or  coarse. 

Paralysis  of  various  muscles  is  met  with  in  certain  cases  of  chronic 
mercurial  poisoning.  It  seldom  goes  on  to  complete  loss  of  power. 
It  may  affect  the  muscles  of  one  or  all  the  extremities,  or  it  may  be 
confined  to  particular  muscles,  such  as  those  of  the  larynx,  giving 
rise  to  aphonia.  There  is  no  change  in  the  electrical  reaction  of 
nerves  and  muscles.  The  paralyzed  muscles  do  not  undergo  atrophy. 
Sensory  disturbances  are  present  in  many  cases,  and  in  the  extremities 
are  usually  of  a  subjective  character.  Pains  of  a  neuralgic  nature  in 
the  joints  are  also  met  with. 

The  tendon  reflexes  have  been  found  either  normal  or  exaggerated. 
There  is  no  disturbance  of  the  innervation  of  the  bladder  or  rectum. 

Great  irritability  and  sleeplessness  are  usually  found.  Now  and 
then  graver  mental  symptoms  are  met  with,  such  as  hallucinations 
and  acute  mania. 

Mercury  resembles  lead  in  its  tendency  to  develop  hysteria  in 
both  males  and  females.  Aphasia  of  a  temporary  character  is  one 
of  the  infrequent  symptoms  of  mercurial  poisoning.  It  may  either 
be  due  to  the  direct  action  of  the  metal  or  may  be  an  hysterical 
manifestation  indirectly  brought  about.  In  the  same  way  hemipl^a, 
hemi-auBDsthesia,  and  disturbances  of  the  functions  of  the  special 
senses  may  be  induced.  Rarely  idiocy  may  be  the  result  of  mercurial 
poisoning. 

The  effects  of  mercury  on  the  general  nutrition  are  commonly 
manifest  in  very  chronic  cases,  emaciation  and  anaemia  being  usu- 
ally present.  The  hair  falls  out,  the  nails  become  brittle,  and  brown 
pigmentation  of  the  skin,  like  that  met  with  in  Addison's  disease,  is 
seen.  Albuminuria  with  general  cKdema  and  hemorrhages  into  the 
skin  and  mucous  membrane  are  evidences  of  an  advanced  dyscrasia. 

Pathological  Anatomy  and  Pathology. 

In  the  human  subject  no  si<^nificant  changes  have  been  found 
in  either  the  central  or  peripheral  nervous  system.  In  chronic  poi- 
soning exi)eriraentfilly  induced  in  animals  changes  have  been  found 
both  in  the  cord  and  in  the  peripheral  nerves,  the  latter  consisting 
essentially  in  a  destructive  change  in  the  myelin  by  which  it  is  re- 
duced to  a  granular  mass  in  which  the  intact  axis-cylinders  float. 
The  changes  met  with  in  the  cord  correspontl  to  a  diffuse  myelitis. 

Judging  from  the  character  and  course  of  the  nervous  symptoms 
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of  mercurial  poisoniD^?  met  witli  in  man,  it  would  appear  tliat  the 
uiofit  pliiiisible  exitlauatiou  would  be  a  cerebral  di8tiirlmDC6  from  the 
deiMisitioD  uf  the  metal  in  cnrtniu  cortical  areas.  Tlie  tiemor,  tlio  pare- 
sis,  slij^lit  sensory  disturbancu,  the  absence  of  wjisting  in  the  paretic 
mtisc^les,  tbe  retention  of  tlie  normal  electrical  reactions,  the  increased 
tendon  retlexe6»  the  non-involvement  of  ibc  bladder  and  rectum  clear- 
ly point  to  a  cerebral  rather  than  to  a  sjiinal  or  jjeriidieral  change. 


DuaNORis. 


^V  Given  a  history  of  exposure  to  the  action  of  mercury,  there  can  be 

^^        no  diffiiulty  in  arrivin^^  at  a  conclusion  as  t<t  the  nature  of  a  combi- 
I  nation  of  tremor,  paivsis,  and  menbd  irritability.     If  it  is  imfK>ssi1de 

I  to  obtain  such  a  history,  then  we  shall  have  the  difficulty  of  differen- 

I  tiatin^;  between  the  various  forms   of  diseiise  in  which  tpemor  is  a 

^^       leading  and  characteristic  8ympt*:)ni. 

^^k  In  progressive  general  {landysis  we  have  a  eomewhat  similar 

^^^^Ajmptom  grouis  but  in  this  disejise  the  peculiar  mental  disturbance 
^^^Hk  commonly  met  with  is  not  the  same  oja  tliat  generally  found  in 
mercurial  poisoning.  In  the  latter  it  is  a  mental  irritability,  while 
in  the  former  the  gi'andiosf*  ideas  and  loss  of  memor\^  are  tlie  domi- 
nant changes.  In  general  luiralysis  the  j)U]«iIlary  changes  (myoois) 
are  nearly  always  to  be  found,  while  they  are  absent  in  chronic  mer- 
ciirinl  ]M>is<>ning.  In  the  latter  the  tremor  is  soon  general,  while  in 
the  furujer  it  is  conline<l  tri  the  li[>8,  tongue,  and  hands.  In  any  case 
the  diaguijsis  will  soon  lie  cleanxl  np  as  the  dLsease  progresses. 

In  the  early  stage-s  of  typical  disseminated  cerebro-spinal  sclen> 
sis  the  tremor  is  the  jireilominant  symjtttuu  and  n^sembles  mercurial 
tremor.  It  is,  hf>wever,  a  wilder  movement.  The  sj^eeeh  d«^f**ct8  are 
different  in  tlie  two  cttnditions.  In  dtsHeminated  sclerosis  the  speech 
is  syllabic,  whilr  in  mercurial  poisoning  it  is  more  of  a  stuttering 
defed 

In  pari!  -.is  luit.ins  the  tremor  Is  much  more  markt^l  on  move- 
ment, soiii*  nai.^  » H «  urs  only  then;  there  is  rigidity  of  the  limbs  and 
stolid  countenance  with  paroxysmal  flushing,  Hymfitoms  usually  suf- 
ficiently marketl  to  render  the  diagnosis  a  matter  of  but  little  diffi- 
culty. Wh«*n  the  chjpf  symptfim  of  leail-poisoning  is  tn^mor,  it  may 
lie  difficult  to  differentiate  it  from  mercurial  poisoning.  The  other 
8ympt*nns  of  lead*iMnHoning  are  nsually  »tiffici<*ntly  marke<l  to  enable 
a  conclusion  to  lie  formed,  the  hvul  line,  the  colic,  the  localization  of 
the  part>sis  lx»ing  tlie  mon.^  important. 

In  «-ases  of  doubt,  an  etaminatiou  of  the  uriim  (or  matenrf  or 
otber  wetids  shotdd  W*  miule. 
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Prognosis. 

In  the  great  majority  of  cases  of  chronic  mercmial  poisoning  re- 
covery takes  place,  provided  the  cause  is  removed. 

It  is  only  in  extreme  cases  of  mercurial  encephalopathia  that  a 
fatal  ending  may  be  the  direct  result  of  the  poisoning.  Such  a  state 
is  very  rare  and  is  the  outcome  of  the  continuous  absorption  of  the 
metal  extending  over  many  months  or  years. 

The  tremor  may  not  completely  pass  away  in  chronic  cases,  but 
this  does  not  indicate  any  danger  to  life. 


m 
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Treatment. 

It  is  in  the  first  place  essential  that  the  patient  should  give  up  his 
occupation  if  it  is  one  in  which  he  is  compelled  to  employ  mercury, 
in  any  form. 

For  the  promotion  of  the  elimination  of  this  metal  we  have  to 
resort  again  to  the  employment  of  the  iodide  of  potassium.  It  ap- 
pears to  be  even  more  efficacious  in  mercurial  than  in  either  arsenical 
or  lead  poisoning.  It  is  probable  that  mercury  is  not  bound  to  the 
tissues  in  such  an  intimate  manner  as  lead  or  arsenic.  It  is  there- 
fore advisable  to  begin  with  small  doses,  three  to  five  gitiins  three 
times  daily.  In  this  way  there  will  be  less  danger  of  throwing  quan- 
tities of  the  metal  that  may  do  acute  injury  into  the  circulation. 

The  bowels  should  be  regularly  moved  by  aloes  or  cascara.  It 
will  also  be  advisable  to  give  an  occasional  saline  to  insure  complete 
intestinal  evacuation.  The  employment  of  diuretics  to  promote  renal 
elimination  may  be  a  judicious  jn-actice. 

For  the  anjcmia  iron  should  be  used,  and  for  the  emaciation,  in 
addition  to  good  food  and  fresh  air,  cod-liver  oil  is  strongly  indicated. 

It  is  a  question  whether  we  have  any  medicinal  agents  which  have 
any  influence  in  lessening  the  tremor  attending  mercurial  poisoning 
or  aDy  other  disease.  I  have  seen  some  beneficial  action  following 
the  administration  of  veratrine  in  cases  of  paralysis  agitans ;  dosas 
of  yJq  grain  given  once  or  twice  daily  have  had  power  apparently 
in  lessening  the  tremors.  The  same  dose  would  be  appropriate  for 
mercurial  tremor. 


SILVER. 


Chronic  silver-poisoning,  argyria,  may  be  due  to  the  injudicious 
employment  of  the  metal  as  a  medicinal  agent  or  to  its  use  in  cer- 
tain trades. 

Poisoning  may  result  from  either  the  internal  or  the  local  applica- 


SILVER. 


617 


iioii  of  the  metal,  ike  former  beini^  iiiucb  more  commoo  than  ibe 
latter.  Now  that  silver  nitrate  in  rarely  emiiloyed  in  epilepsy  or 
chrouic  4legenenitive  diseases  of  the  spiual  cunl,  ari^yriu  is  ii  very  rare 
aflfectiou.  We  have  met  with  only  two  instances,  both  the  renult  of 
ailvor  usecl  for  lengthened  periods  in  the  treatment  of  epilepsy.  It 
lad  been  taken  in  both  instances  by  the  {mtients  themselves  without 
the  advice  of  a  medical  man. 

(iowerB  states  that  he  has  met  with  four  caciea  of  argyria:  in  two 
the  silver  was  used  for  the  treatment  of  epilepsy ;  in  one  it  was  used 
for  syphilitic  tumor  of  the  spinal  cord;  in  the  fourth,  the  silver 
was  taken  as  a  **  dinner  pill/' 

Arj^yria  as  the  result  of  silver  uaed  in  the  art«  is  very  mre.  Dr. 
W.  F.  Hjimilton,  of  MoLitn*ul»  rejiorts  two  cases  that  he  had  an  op- 
portunity of  seeing  in  Profeasor  Jakach*s  clinic.  The  patients  were 
both  middle-aged  men,  who  had  been  occupied  for  twenty  years  in 
the  miinufacture  of  Bohemian  glassware.  Different  silver  solutions 
were  use<l  forstainint;  ilie  glass.  In  the  process  they  drew  the  silver 
solutions  into  long  tubes  held  in  their  mouths.  There  was  intense 
pigmentatirm  of  the  visible  surfaces,  skin  and  mucous  membnmes 
alike*  As  one  observeil  the  face  and  head  they  seeme<l  of  an  intense 
blue-graj  color,  which  deejjeniMl  over  the  nose  and  forehead,  and  in- 
volved the  ex]>os<Ml  mucous  membrane  of  the  mouth  and  eyes,  so  thnt 
scarcely  any  difference  of  color  was  discernible  Iwtween  these  parts 
and  thit  skin.  The  surf}R'i>  shone  as  the  light  fell  upon  it,  and  the 
hair,  once  of  a  deep  brown,  seemed  U*  share  in  the  general  gbincing 
bluish-gray  pigmentation.  The  mouth,  the  tongue,  gnms,  nvula, 
and  epiglottis  weit)  almost  as  deeply  {ii  /  d  ivs  the  skin.     Tlie 

teeth  were  black.     The  pigmentation  ^;  .}   diminislieil  toward 

the  extremities.  Nothing  further  was  remarkable  about  these  cases, 
with  the  exception  that  oup  was  a  subject  of  arterio-sclerosis.  but 
this  was  not  n-ferable  to  the  action  of  the  silver. 

The  discoloration  of  the  skin,  which  is  the  characteristic  sign  of 
argyria»  is  due  to  a  deposit  of  silver  lieneatli  tlie  Malpigliian  layer. 
The  darkening  of  the  t^M'th  by  silver  is  said  to  occur  l>ofore  that  of 
other  parts. 

In  addition  to  the  pigmonUtion  of  tin*  j*kin  and  imicdiirt  rurm- 
branes  silver  induces  but  very  rarely  paralysis  and  parenchymatous 
and  interstitial  changes  in  the  liver  luid  kidneys;  little,  however,  is 
known  alxuit  thene  changes. 

(towers  rejjorts  a  very  int<'resting  esse  of  fmniiysts  closely  resem- 
bling lead  fiaralysis  as  the  result  of  sih'er .  The  patient  was  a  man 
forty -four  >ears  of  age,  who  had  been  tjikiug  a  dinner  pill  cotufMised 
of  a  silver  salt  m(ir<^  or  less  refn^larly  for  twelve  years.    He  esiimaied 
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that  he  had  taken  about  six  pilla  a  month  during  the  twelve  years. 
About  the  beginning  of  the  twelfth  year,  a  dusky  tint  of  the  face 
attracted  attention,  but  its  nature  was  not  suspected  until  it  had 
deepened.  Shortly  afterward  the  extensors  of  the  right  hand  be- 
came paralyzed,  soon  followed  by  the  same  changes  in  the  extensors 
of  the  left  hand.  The  affected  muscles  were  atrojihied.  The  reac- 
tion of  degeneration  was  present.  There  was  evidence  of  chronic 
Bright's  disease.  The  man  had  had  also  several  attacks  of  gout 
Under  treatment  the  patient  improved  slightly,  but  died  a  few 
months  later  from  cancer  of  the  liver. 

The  prognosis  in  cases  of  argyria  is  good  as  far  as  life  is  con- 
cerned, but  once  pigmentation  is  established  it  is  permanent. 

Parenchymatous  changes  in  the  internal  oi*gans  will  influence  the 
ultimate  prognosis. 

The  only  treatment  is  a  preventive  one.  As  the  pigmentation  de- 
pends on  the  amount  of  silver  taken,  and  not  on  the  time  occupied  in 
taking  it,  it  is  all-important  that  silver  should  never  be  given  for  any 
lengthened  period.  Gowers  considers  that  pigmentation  begins  when 
about  an  ounce  of  a  salt  of  silver  has  been  taken  during  any  x>eriod 
of  time. 

PHOSPHORUS. 

Acute  Poisoning. 

It  is  important  to  consider  acute  phosphorus-poisoning,  owing  to 
the  close  resemblance  of  the  symptoms  to  certain  diseases. 

I  am  iudebted  almost  entirely  for  the  substance  of  this  article  to 
the  admirable  description  of  phosphorus-poisoning  by  Professor  v. 
Jaksch  in  Notlmagel's  "Specielle  Pathologie  und  Therapie." 

The  frequency  of  acute  phospliorus-poisoniug  in  Grermany  and 
Austria  is  due  to  the  prevalent  use  of  this  agent  for  suicidal  pur- 
poses. Matches  made  with  yellow  phosphorus  are  in  common  use, 
and  the  ends  are  used  by  many  for  the  purpose  of  committing 
suicide.  Each  stick  contains  about  0.0005  gni.  (ylo  grain)  and  the 
I^hosphorus  from  one  hundred  sticks  is  a  fatal  dose. 

It  has  been  noted  that  there  has  been  a  marked  increase  during 
the  past  few  years  in  the  number  of  cases  of  phosphorus-poisoning. 
In  V.  Jaksch 's  clinic  in  Prague  during  the  four  years  ending  in 
December,  1893,  no  less  than  28  cases  of  this  form  of  poisoning 
came  uuder  observatiou. 

Phosphorus-poisoning  is  rare  in  England  and  America. 
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Symptoms. 


Nausea,  yomitiBg,  and  abdominal  pain  are  among  the  first  symp- 
toms of  acnte  phosphorus-poisoning.  They  may  set  in  very  quickly 
or  there  may  be  a  delay  of  some  hours  after  the  ingestion  of  the 
mineral.     They  pass  away  in  the  course  of  two  or  three  days. 

Icterus,  appearing  during  the  course  of  a  few  days,  is  a  character- 
istic symptom  of  phosphorus-poisoning.  Its  intensity  is  usually  an 
index  of  the  severity  of  the  poisoning. 

Simultaneously  with  the  appearance  of  icterus,  an  enlargement  of 
the  liver  in  all  directions  can  be  detected  by  pal]:)ation  and  percus- 
sion. Professor  v.  Jaksch  found  the  alkalinity  of  the  blood  dimin- 
ished, and  also  a  temporary  increase  in  volume  of  the  red  blood 
corpuscles,  a  condition  upon  which  he  lays  particular  stress. 

The  changes  found  in  the  urine  are  also  of  great  importance.  It 
contains  even  in  a  few  hours  after  the  ingestion  of  the  poison  a  small 
quantity  of  albumin.  When  icterus  api)ears  bile  pigment  is  met 
with.  Hyaline,  fatty,  and  blood-casts  are  present.  Leucin  and 
tyrosin  have  been  very  rarely  found. 

Peptonuria  is  an  occasional  occuri'ence  in  phosphorus-poisoning. 

Miinzer's  observations  in  v.  Jaksch 's  clinic  show  that  the  total 
nitrogenous  eliminaticm  by  the  kidneys  is  diminished  during  the 
firat  few  days,  and  afterward  it  is  greatly  increased  in  quantity. 
The  elimination  of  ammonia  is  largely  increased  according  to  the 
same  authority.     He  also  found  abnormal  acids  in  the  urine. 

Certain  nervous  symptoms  of  a  grave  character  may  supervene 
during  the  first  few  days  of  phosphorus-poisoning,  such  as  somno- 
lence, coma,  delirium,  and  general  convulsions.  Death  may  occur  in 
a  comatose  state  or  suddenly  from  heart  failure. 

Pathological  Anatomy  and  Pathology. 

In  the  cases  that  run  a  rapidly  fatal  course,  the  odor  of  phosphorus 
can  be  detected  in  all  the  organs.  Large  and  small  hemorrhages  are 
met  with  in  the  skin,  serous  and  mucous  membranes,  muscles,  etc. 
The  mucous  membrane  presents  traces  of  inflammation.  The  tissues 
are  bile-stained. 

The  liver  is  greatly  increased  in  size.  Jaksch  points  out  that  if 
death  occurs  very  early  the  liver  may  be  found  normal  in  size,  or 
even  atrophied.  The  spleen  in  his  cases  was  almost  invariably 
normal  in  size.  He  contends  that  splenic  enlargement  is  not  a  fea- 
ture of  phosphorus-poisoning  as  is  commonly  supposed. 

The  heart,  kidneys,  muscles,  glands  of  the  stomach,  and  blood- 
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vessels  .ire  found  in  a  state  of  advanced  fatty  degeneration.  The 
fatty  degeneration  is  due  to  a  rapid  destruction  of  the  albuminous 
tissues  as  well  as  t(^  inefficient  oxidation.  There  is  a  deficiency  in 
the  absorption  of  oxygen  and  the  elimination  of  carbonic  acid,  to- 
gether with  a  great  increase  in  the  elimination  of  urea. 

The  profound  changes  brouglit  about  in  the  organism  are  there- 
fore due  to  destructive  metabolic  processes.  The  exact  manner  in 
which  they  are  induced  is,  however,  unknown. 

Diagnosis. 

Acute  or  subacute  i>hosi)horus-poisouing  presents  certain  features 
resembling  acute  yellow  atrophy.  The  latter  is  characterized  by 
the  almost  invariable  i)reseuco  of  severe  nervous  8ymi>toms,  as 
delirium,  convulsions,  coma,  etc. ;  although  met  with  they  are  very 
uncommon  in  i)hosphorus-poisouing.  In  the  lattt*r  the  liver  in- 
creases in  size,  while  in  the  former  it  steadily  diminishes.  Jaksch 
reports  a  case  whore  during  life,  and  even  after  death  on  autopsy,  it 
was  impossible  to  make  a  diagnosis.  Dr.  Vivian  Poore  goes  so  far 
as  to  say  that  the  great  majority  of  cases  of  acute  yellow  atrophy  of 
the  liver  are  instances  of  phosphorus-poisoning  and  not  of  an  inde- 
pendent disease. 

In  cases  of  very  acute  hypertrophic  cirrhosis  of  the  liver  the 
symptoms  closely  resemble  those  of  subacute  i)hosphoms  poisoning. 

Jaksch  considers  that  the  absence  of  enlargement  of  the  axdeen  in 
phosphorus-poisoning  and  its  presence  in  hypertrophic  cirrhosis  of 
the  liver  will  lead  to  a  correct  conclusion. 

Certain  forms  of  septic  infection  may  present  a  resemblance  to 
phospliorus-i)f)iaouing.  Kigors,  septic  pyrexia,  and  enlargement  of 
the  8i)leon  attend  the  former,  but  are  not  met  with  in  the  latter. 

In  all  cases  of  doubt  the  vomited  matters  and  fjeces  should  be  ex- 
amined for  phosphorus,  for  the  details  of  which  the  reader  is  referred 
to  works  on  chemistry. 

Prognosis. 

The  smallest  fatal  dose  of  phosphonis  in  v.  Jaksch's  series  of 
cases  was  about  0/25  gm.,  while  nn-overy  followed  the  very  large  dose 
of  0.75  gni.  In  30  cases  the  mortnlity  was  88  per  cent.  Death  may 
take  place  sud<louly,  many  days  after  the  subsidence  of  the  acute 
gastro-intestinal  symptoms,  from  heart  failure  f fatty  degeneration). 
As  unfavoral)le  symptoms  may  be  mentioned  the  early  appearance 
of  icterus;  the  i)resonce  of  delirium  or  coma;  the  rapid  increase  in 
size  of  the  liver;  and  hemorrhages  from  the  mucous  membranes  or 
into  the  skin. 
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Treatment. 


In  acute  cases  the  stomach  should  be  freely  washed  out  by  means 
of  the  stomach-pump.  II  this  is  not  at  hand,  then  a  brisk  emetic  of 
copper  sulphate  should  be  given.  The  washings  should  be  repeated 
until  the  contents  have  lost  all  odor  of  phosphorus. 

It  is  all  important  to  avoid  the  administration  of  fats  and  oils  and 
all  substances  containing  them,  as  they  dissolve  any  phosphorus  and 
thei-efore  assist  in  its  absorption. 

The  iutemal  administration  of  copper  sulphate  is  also  to  be  rec- 
ommended as  a  chemical  antidote ;  it  forms  the  insoluble  phosphate 
of  copi)er.  A  few  minims  of  a  one-i)er-cent.  solution  can  be  fre- 
quently given. 

•  Jaksch  recommends  the  continuous  administrjition,  after  the  acute 
symptoms  have  suicided,  of  large  doses  of  sodium  carl>onate  to  antag- 
onize the  acid  intoxication  which  is  considered  by  some  to  be  at  the 
bottom  of  the  destructive  metabolic  changes  induced  by  the  phos- 
phorus. 

The  intestines  should  be  cleaned  out  by  the  iutemal  administra- 
tion of  salines  and  copious  rectal  washings.  ' 

The  hypodermic  injection  of  camphc^r  oil  is  suitable  to  meet  the 
threatened  cardiac  failure.  It  should  not,  of  course,  be  administered 
by  the  stomach. 

The  diet  should  he  a  mixed  one,  and  the  patient  should  be  urged 
to  take  as  much  as  iwsHible,  in  order  to  make  up  for  the  destructive 
process  going  on  in  the  albuminous  tissues.  To  attain  the  same  end 
the  inhalation  of  oxygen  would  be  also  advisable. 

Chronic  Poisoning. 

The  most  im]H)rtant  i>athological  change  met  with  as  the  result  of 
the  kIow  and  continuous  action  of  plio8i)horua  is  nciTosis  of  the  jaw 
due  to  a  i)eriostitiH.  This  conditicm  is  met  with  only  in  match-makers, 
and  owing  to  improveil  sanitary  m<»asuros,  it  is  now  a  very  uncommon 
affecti(m.  The  lower  is  more  fre<iuently  affected  than  the  upper  jaw. 
The  i>eriostitis  generally  spremls  from  carious  ttn^th. 

The  trcatmcut  is  purely  surgical. 

Jaksch  mentions  that  the  long-continued  internal  use  of  phos- 
phorus as  a  medicine  may  give  rise  to  chronic  parenchymatous  and 
interstitial  changes  in  the  liver  and  kidneys.  Nothing  definite  con- 
cerning this  iKwsible  result  of  the  meilicinal  use  of  phosphorus  is 
known.  It  is,  however,  well  to  boar  it  in  mind,  when  treating  cases 
of  rickets,  etc.,  with  phosphorus. 
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Alcoholism,  treatment,  caidiac  remedies 
in,  54 

climatic,  60 

dietetic,  52,  63 

electricity,  62,  65 

gold,  65 

hyoscjamus,  54 

hypnotism,  56 

hypodermic  injections,  53 

institutions,  59 

massage,  62,  65 

moral  influence  of  abstention  in 
the  physician,  60 

nux  vomica,  64 

occupation.  65 

of  the  predisposition,  62 

phenacctin,  54 

quinine,  64 

**  specifics, "  55 

strychnine,  54,  64 

suggestion,  57 

tobacco,  65 

tonics,  52,  63 

total  withdrawal,  51 

trional,  54 
Alcoholomania,  definition  of,  5 
Alkalies,  poisoning  by,  582 

industrial,  404 
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of,  349 
Amblyopia,  tobacco,  108 
Ammonia,  poisoning  by,  583 

illustrative  aises,  584 

symptoms.  584 

treatment,  585 
Anajsthesia,    influence  of,  upon  the  in 

duction  of  shock,  147 
Anumirta  panniculata,  520 
Aniline,  poisoning  by,  industrial.  397 

symptoms,  399 

treatment,  400 
Anti  pyrin,  poisoning  by,  103 
Anthracosis,  419 
Anthrax,  428 

external  form,  428 
internal  form,  429 
prevention,  430 
symptoms,  428 
treatment,  431 
Aphonia  from  laryngeal  fatigue,  459 


Apoplexy,  pulmonary,  260 

solar,  258,  see  EocU-ttroke 
Argyria,  616 

Arsenic,  poisoning  by,  104,  606 
acute,  104.  606 
chronic,  104,  607 
elimination,  608 
etiology,  606,  607 
industrial,  342 

pathological  anatomy  and  path- 
ology. 606,  609 
symptoms,  345,  606,  608 
treatment.  104,  347.  607.  610 
Arsenic -eating,  105 
Arsenicism,  104,  606 
Arterio-sclcrosis  in  lead -poisoning,  597, 

601 
Arthritis  deformans,  diagnosis  of,  from 

osteomalacia,  248 
Artificial   flower   makers,   diseases    of. 

344,  358,  482 
Asphyxia  congelatorum,  289,  see  Fro^- 

bite 
Asphyxia,  local,  from  cold,  299 

solar,  258,  see  Heat-stroke 
Asthma,  grinder's,  415 

potter's,  423 
Atmosphere,  effects  of  diminished  pres- 
sure of  the,  202,  217,  449 
Atropa  belladonna,  507 
Atrophy,  professional  muscular,  483 
progressive  muscular,  diagnosis  of. 
from  acute  alcoholic  paralysis,  29 
Atropine,  poisoning  by,  507,  see  Bella- 
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Balloon  Ascents,  effects  of,  221 
Belladonna,  poisoning  by,  507 

fatal  dose,  511 

illustrative  cases,  511 

symptoms,  509 

treatment,  512 
Bhang,  addiction  to,  88 
Bittersweet,  553 
Bleaching  powder,  risks  of  the  makers 

of,  384 
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Bones,  cancerous  infiltration  of  the,  diag- 
nosis of,  from  osteomalacia,  248 
softening  of  the,  in  osteomalacia,  238 
Brain,  alcoholic  lesions  in  the,  41 
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Brain,  concussion  of  the,  diagnosis  of, 

from  shock,  162 
firaas,  poisoning  by,  875 
Brass-founder's  ague,  377 
Bricklayer's  spasm,  488 
Brick -makers,  diseases  of.  887,  891 
Bromine,  poisoning  by,  industrial,  885 
Bronze,  poisoning  by,  875 
Bronzing  by  amalgam,  dangers  of.  850 
Brucine,  558 
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treatment,  115 
Caisson  disease,  487 

Causes,  440 

pathology,  443 

prevention,  446 

symptoms,  441 

treatment,  447 
Calabar  bean,  poisoning  by,  514 

symptoms,  516 

treatment.  517 
Cancer  of  the  bones,  diagnosis  of,  from 

osteomalacia,  248 
Cannabism.  88 
Caoutchouc,  vulcanization  of.  injurious 

effects  of  the  process  of,  302 
Capsicum  addiction,  69 
Carbolic  acid,  poisoning  by,  573 

fatal  dose.  575 

illustrative  cases,  575 

symptoms.  574 

treatment,  575 
Carbon  bisulphide,  poisoning  by,  diag- 
nosis, 394 

industrial,  301 

pn-vention,  396 

symptoms,  393 

tn>atitient,  396 
Carbon   dioxide,    poisoning  by,    indus- 
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treatment.  391 
Carlwn  monoxide,  poisoning  by.  indus- 
trial. 389 

treatment.  890 
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resemblance  of,  to  Raynaud's  dis- 
ca8c\  300 
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Chilbbiin,  treatment,  805 
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laws  regulating,  in  England,  828 

in  France,  827 

in  the  United  States,  828 
Chloral  hydrate,  poisoning  by,  89,  585 

acute,  89 

chronic,  90 

fatal  dose.  586 

industrial.  884 

symptoms,  586 

treatment,  90,  92,  586 
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Chlorodyne,  addiction  to,  80 

poisoning  by,  80 
Chloroform,  addiction  to,  94 
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aniesthesia  by,  148 
poisoning  by,  92 

acute,  92 

chronic,  94 
Chloroformism,  92 
Christmas  rose,  535 

Chrome -yellow,  danger  in  the  prepara- 
tion of,  382 
Chromium,  poisoning  by,  industrial,  882 

symptoms.  383 
Cicuta  maculatn.  539 

virosa,  539 
Cicutine,  539 

Cicutoxin,  poisoning  by,  539 
Cinnabar  mining,  dangers  of.  348 
Clay  dust,  injurious  effects  of.  421 
Clay -eating,  106 
Climate,  relation  of,  to  inebriety,   121, 

126.  130 
Coal  <lust.  injurious  effects  of,  419 
Coca,  poisoning  by.  99.  517 
Cocaine,  addiction  to.  99 
poisoning  by.  99.  517 

acute,  99 

chronic,  99 

fatal  dose.  519 

illustrative  cases.  510 

pathology.  99 

symptoms.  99,  518 

treatment.  520 
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Cocculus  imiicus.  poisoning  by,  520 

symptoms,  522 

treatment.  522 
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Codeine,  potaooliig  by,  5t88 
Coffee,  po!aoniBg  by,  114 
Coldiidiie.  684 
Cdehiciim  automoale,  538 
poisoning  by,  fi88 

OlustnliTe  GAses,  585 

symptoms,  525 

treatment,  680 
Cold,  effects  of,  8H9,  486,  see  tfum-hUe 
Cold-stroke,  890 
Colic,  lead,  862.  696 
Colics  pictonum,  868 
Collapse,  distinction  of,  from  sbock,  144, 

156 
Cologne  water  inebriety,  66 
Coma,  acute  alcoholic^  7 
Compositors,  diseases  of,  857,  488 
Compressed  air,  injurious  efl!ects  of,  487 
Concnssitin  of  the  air,  injurious  effects 

of,  451 
Congdatio,  889,  see  F^r^-HU 
Cmiiine.  poisoning  by.  586,  see  EtmJMt 
Conium  maculatum,  586 
ConTalesoence.  advantage  of  a  sea  Toy- 

sge  during,  196 
Convulsions  in  lesd-poiscming,  599 
Copper,  poisoning  by,  611 

acute,  611 

chroDic,  612 

industrial,  873 

symptoms,  377,  611,  612 

treatment,  378,  611.  612 
Coryza,  chromium,  383 
Cotton  dust,  effects  of,  425 
Councilman,  W.  T.  ,  on  osteomalacia.  283 
Cramp,  telegrapher's,  writer's,  etc.,  see 

Telegrapher's  cramp,  etc. 
Crime,  drunkenness  as  an  excuse  for,  13 
Curare,  poisoning  by,  526 

symptoms,  527 

treatment,  527 
Cutlers,  heplucstic  hemiplegia  in,  481 
Cyanide  of  potassium,  poisoning  by,  577, 
see  Ilydroqfanic  acid 

Datura  stramonium,  555 
Daturine,  556 
Death  from  fright,  152 
Deformities  resulting  from  occupation, 
494 
osteomalacia,  236 


Begeneimtioo-feactioii    In   lead- 
ing, 596 
Ddirium  in  lesd-poisoiiiDg,  885^  690 
Bellrium  tremens^  18 

absinthal,  16 

diagnosis  of,  from  mania  4  fwtii,  IS 

diagnoi^  of,  from  the  deBrium  of 
chronic  alcoholism,  16 

diagnosis  of.  from  the  ddMam  of 
acute  diseases,  16 

f<»ms  of,.  14 

non-aloQh(dic  ImitatiTe,  15 

prognosis,  15 

symptoms,  18 

treatment,  16 
Dementia,  alcohdUc.  88 

diagnosis  of,  from  geneiml  pa- 
raly8is»88 
Digitalein.  589 
IMgltalin.  589 

Digitalis,  poisoning  by,  688 
fatal  dose,  581 
illnstimtiTe  eases,  681 
symptoms,  580 
treatment,  588 
Digitonfai,  68» 
Digitoxin.  529 
Dirt-eaters.  106 

Dressmakers,  diseases  of.  857,  486 
Drug  habits.  3 

alcohol,  6 

anti  pyrin,  103 

arsenic,  104 

bibliography,  187 

caffeine,  114 

cannabis  indica,  88 

capsicum,  69 

castor  oil.  106 

chloral,  89 

chlorodyoe,  80 

chloroform,  92 

clay,  106 

cocaine,  99 

cod -liver  oil,  106 

cologne  water,  69 

Epsom  salts,  106 

ether.  95 

gelsemium,  100 

ginger,  67 

iodine,  106 

lavender^  70 
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Drug  habits,  morphiue,  70 

opium.  70 

paruklcfayih'.  101 

parotUn,  106 

potassium  bicarbonate,  106 

potassium  iodide,  106 

sulpbooal.  101 

tbeioe.  112 

tobacco,  106 
DruDken  acts,  pathology  of,  44 
Drunkenness,   definition  of,  5,  see  In- 

ebriety 
Dupuytren's  contraction  due  to  occupa- 
tion, 405 
Dust,  injurious  effects  of,  upon  work- 
men, 411 

metallic,  effects  of,  413 

mineral,  effects  of,  418 

organic,  effects  of,  424 
Dyers,  diseases  of,  843.  382.  898 
Dysgraphia,  462 
Dyspna^a,  heat.  253.  see  Iletit-ttroke 

in  mountain  sickness,  217 

Earth-eating.  106 
Electricity,  accidents  fn)m,  408 

execution  by,  151,  400 

fatal  action  of,  on  the  human  body. 
409 

shock  caused  by.  151 
Encephalopathy,  lead.  590 
Engraver's  crainp,  483 
Epilepsy,  acute  akx)holic,  21 
Epsom  salts,  addiction  to.  106 
Erethismus  tnipicus,  358.  8t>e  Ihttttirf^ct 
Eserine,  iMiisoHing  by.  514,  see  CttUtbtir 

bean 
Erythroxylon  C(X».  517 
Ether,  fall  of  ti'm|H'rature  after  continued 
ndministratiun  of.  148 

p<MS(ming  by.  95 

test  by,  prior  to  op(>ration  upon  a 
person  suffering  fnim  shock,  148 
Ether-driuking.  history  of.  06 
Ether  ism.  95 

pathology,  98 

symptonif>.  98 

treatment.  98 
Exhaustion,  heat,  358,  sec  Iftat-ttrtfkt 
Expiration,  effects  of  rarefied  air  upon, 
217 


Factory  Acts  in  Enolaud,  333 

Fat  embolism,  diagnosis  of,  from  shock, 

163 
Febris  thermica,  258,  sec  lleat-^roke 
Fecundity,    infiueuce   of   cigar-making 

upon,  432 
Felt- hat  makers,    mercprial    poisoning 

in.  850 
Fever,  ardent,  258,  see  Ileat'ttruke 
shoddy,  427 

sun,  253,  see  Ileai-atroke 
thermic,  258,  see  Jleti(-ttrt*ke 
File-cutters,  diseases  of,  360,  413 
Flax  dust,  effects  of,  425 
Fork -grinding,  injurious  effects  of,  415 
Foxglove,  528 
Freezing,  289,  see  FrtwtbiU 
Fright,  sliock  from.  151 
Frigore,  ambustio  ex,  289,  see  Frott-bits 
Frost-Bite,  289 

definition,  289 ;  etiology,  291 ;  symp> 
toms,   394 ;    morbid  anatomy,  297 ; 
chilblain,  299:  treatment.  300;  se- 
quelae, 306 ;  bibliography,  306 
bibllogmphy,  306 
chilblain.  399 
etiology,  291 
industrial.  436 
morbid  anatomy.  397 
resemblance  of.  to  Raynaud's  dis- 
ease. 300 
sequela*.  306 
symptoms,  394 
treatment,  :)(N) 

of  rhilblain.  305 
of  giingrene  fnim,  304 
of  s(H'ond»ry  inflnmniation,  2)03 
of  ulceration  following,  301 
typical  csisea  <»f,  394 

Galkna.  lead-|>oisoning  among  miners 

of.  a'iO 
Galvanized  inin,  danger  to  makers  of, 

:180 
Gaii^rrene  from  freezing,  treatment  of, 

304 
Gas,  illuminating,  ^cv  Illuminating  gati 
Gastritis,  acute  alcoholic,  10 
Gelsemiiiint'.  5113 
Gelsemiimi.  nd<1iction  to.  101 
poisoning  by,  100.  533 
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Gelsemium,  poisoning  by,  acute,  100 
chronic,  101 
illustrative  case,  584 
symptoms,  100,  584 
treatment,  100,  584 
Qelsemiumism,  101 
Geopbagy,  106 

GiHON,  Albert  L.,  on  frost-bite,  287 
on  beat-stroke,  251 
on  seasickness,  178 
Qilding  by  amalgam,  dangers  of,  849 
Ginger-drinking,  67 
Glass-cutters,  diseases  of,  858 
Gout,  lead-poisoning  in  relation  to,  865, 

597 
Graphospasmus,  462 
Grinder's  disease,  418 

post-mortem  appearances,  417 
prevention,  417 
symptoms,  415 
treatment,  418 
Grinders,  fatigue  palsy  in,  481 
Gums,  blue  line  on  the,  from  lead,  596 
Gunja,  addiction  to,  88 

Habits,  drug,  8,  eee  I>rug  habits 
Hair,   danger  of   anthrax    infection  to 
workers  in,  428 

discoloration  of,  by  copper,  877 
Hammer  palsy,  481 
Hashish,  addiction  to,  88 
Heart,  fireman's,  255,  283 

irritability  of,  following  heat-stroke, 
255,  283 
Heat,  effects  of  excessive,  253,  see  Ileat- 

stroke 
Heat-stroke,  253 

definitions,    254;    symptoms,    258; 

causation,    272;    morbid    anatomy, 

275;  prophylaxis,    276;  treatment, 

277;    sequelflB,    283;    bibliography, 

285 

and    sunstroke,    distinguished     by 
some  writers,  261 

bibliography,  285 

cardiac  form,  260 

causation,  272 

cerebro- spinal  form,  259 

definition,  254 

forms  of,  258,  259 

heart  trouble  following,  255,  283 


Heat-stroke,  hyperpyrexia  in,  ^9 
in  children,  271 
industrial,  488 
insanity  following,  284 
local,  272 

meningeal  form,  259 
morbid  anatomy,  275 
odor  of,  259,  268 
pathology,  373 
prophylaxis,  276 
pulmonary  apoplexy,  260 
sequelae,  283 
statistics  of,  in  the  U.  S.  Army  and 

Navy,  255 
symptoms,  258,  435 
treatment,  277,  436 
typical  cases  of,  263 
visual  disturbances  following,  284 
Hellebore,  poisoning  by,  535 
symptoms,  535 
treatment,  536 
Helleborein,  535 
Helleborin,  685 

Hemiplegia,  cerebral,  diagnosis  of.  from 
acute  alcoholic  paralysis,  31 
hephsestic,  481 
Hemlock,  poisoning  by,  536 
fatal  dose,  538 
illustrative  case,  538 
symptoms,  537 
treatment,  538 
Hemorrhage,  effect  of,  upon  the  produc- 
tion of  shock,  150 
tendency  to,  at  high  altitudes.  207 
Hemp,   Indian,    chronic  poisoning   by, 

88 
Henbane,  poisoning  by,  539,  see  Hyoscya- 

mns 
Heredity  of  inebriety,  128 
Hides,  danger  of  anthrax  infection   to 

handlers  of,  429 
Horse-nettle,  553 
Housemaid's  knee,  496 
Hydrargyrism,    613,    see    JPcdstming    by 

inerciiry 
Hydrochloric  acid,  poisoning  by,  571 
illustrative  cases,  572 
symptoms,  572 
treatment,  572 
Hydrocyanic  acid,  poisoning  by,  576 
illustrative  cases,  579 
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Hydrocyanic  acid,  poisoning  by,  indus- 
trial, 386 

symptoms.  578 

treatment,  579 
Hyoflcine.  540 
Hyoecyamine,  640 
Hyoscyamus,  poisoning  by.  539 

illustrntive  cases,  541 

symptoms,  541 

treatment,  542 
Hysteria,  toxic.  394 

toxic,  in  alcoholism,  30 

Ictus  calgris,  253,  see  Ileat-droks 

Solaris,  253,  see  lleat-^roke 
Igasurine,  558 
Illuminating  gas,  poisoning  by,  587 

illustrative  case,  589 

industrial.  396 

symptoms,  588 

treatment,  590 
Impetigo  glyco8i(|ue,  435 
India-rubber  workers,  injury  to,  from 

bisulphide  of  carbon,  391 
Inebriety,  115 
alcohol,  6 
bibliography,  137 
capsicum.  69 
civil  law  aspects  of,  135 
commercial  pcri<xlic,  131 
constant.  122 

criminal  jurispnidence  of,  131 
fletinition  of.  5 
cau -de -Cologne,  69 
etiology,  123 

age,  124 

asso<>iatc<l  indulgence,  129 

chest  diseases,  129 

climatt'.  126 

diet.  129 

education.  127 

epilei)sy.  129 

heredity.  128 

idleness.  130 

inUixicants.  130 

marriage.  128 

menopause,  ISO 

menstrual  disonlers,  130 

nerve  shock.  130 

occupation,  128 

overwork.  180 


Inebriety,   etiology,    pecuniary  circum- 
stances. 127 
puberty,  130 
race.  126 
religion,  125 
rheumatism,  129 
sex.  124 
syphUis.  129 
temperament,  129 
traumatism,  130 
worry,  130 
forms  of.  119 
ginger,  67 
habitual.  122 
lavender,  70 

legal  responsibility  in,  131 
medico-legal  relations  of.  131 
menstrual.  119 
morphine,  70 
opium.  70 
pathology.  130 
periodical,  119 

premonitory  symptoms  of  the 
paroxysm,  122 
predisposing  causes,  124 
relation  of,  to  insanity.  116 

to  insurance,  136 
seasonal  periodic,  121 
social,  123 
solitary,  123 

testamentary  capacity  affected  by,  135 
treatment.  131 
Infants,  cold-stroke  in,  290 

heatstroke  in.  271 
Insanity,  acute  alcoholic,  11 
due  to  hashish  addiction,  88 
following  heat-stroke,  284 
relations  of,  to  inebriety,  116 
Insolatio,  253.  see  Ileat-ttroke 
Insolation.  Ux-al.  272 
Inspiration,  effects  of  rarefied  air  upon, 

218 
Insurance,  relation  of  inebriety  to,  136 
Iodine,  addiction  to.  106 

poisoning  by,  industrial,  385 
Inti*8tines,  sliock  following  injury  to  the, 

150 
Intoxication,  alcoholic,  7 

pathology  of.  44.  see  also  In- 
fhrittfi 
iDtoxication-mania.  5 
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Jambw'owjb  wued,  665 

Jumlne,  yellow*  100, 688,  aee  0a$miuM 

Jaundioe,  acute  alooliolic,  11 

Jaws,  neoosia  of  the,  from  pboqihonu. 

871 
JeflBamine,  yellow,  100, 688,8ee  CMtemium 
Jimaon  weed,  666 

ExBR,  KoBMAir,  on  alcoboliiiii  and  drag 

babitB.  1 
Kibes,  209.  806 
Kidney,  lesionB  of  the.  in  lead-poisoa- 

ing.  eod 

Kinetia,  176,  see  Seaaieknm 

Labor,  child,  evils  of.  888 

tews  regulating,  in  England,  888 
in  Fiance,  887 
in  the  United  Stotes,  888 
Lsce-malceiB,  lead-poisoning  among,  868 
Larynx,  concussion  of  the,  146 
fatigue  neurosis  of  the,  46B 
Lavender  drinking,  70 
Lead,  paralysis  from,  868,  686 
poisoning  by,  698 
diagnosis,  608 
eliminatioo,  606 
industrial,  355 
local.  362 

mode  of  absorption,  595 
pathological  anatomy  and  path- 
ology, 601 
prevention,  366,  604 
prognosis,  603 
relation  of  gout  to,  365,  597 
sources  of,  593 
symptoms,  362,  595 
treatment,  867,  604 
V.  LiEBiG,  Qeobg.   on  mountain  sick- 

ness,  199 
Life  insurance,  relation  of  inebriety  to, 

136 
Linemen,    electrical,    danger    of    fatal 

shocks  to,  408 
Lithographers,  diseases  of,  344, 
Lloyd,  James  ITrndrie,  on  diseases  of 

occupations,  309 
Locomotive  engineers  and   firemen,  ef- 
fects of  occupation  upon,  496 
Locomotor   ataxia,    diagnosis   of,   from 
acute  alcoholic  paralysis,  28 


Locomotor  ataxia,  lead-poiaooing  resem- 
bling, 864 
Longs*  oooditioa  of  the,  in  moontain 
idokness,  219 
disease  of  the,  among  cotton  woik- 
en,  486 
among  iiax  w<Hrkers,  ^6 
among  grindtsrs,  416 
among  miners,  418 
among  potters,  488 
increased  elastic  tension  of  the.  In 
mountain  siduie8S,817,  886.  887 

KAfiRHUM  sulphate,  addiction  to,  106 
Malignant  pustule,  488 
Ifaniaitpota,!! 
Mania,  intoxication,  6 
Match-makeis,  diseases  of,  868,  887 
Melancholia,  acute  alcoholic,  18 
Meningitia,  spinal,  diagnosis  of,  from 

acute  alcohcdlc  pandysia,  80 
Menispermum  coccolua.  680 
Menopause,  impulse  to  inebiiety  at  tibe, 

180 
Menstruatioii,  narcomania  of,  119 
Mercury,  poisoning  by,  618 
diagnosis,  615 
industrial.  348 

pathological  anatomy  and  path- 
ology, 614 
prognosis,  616 
sources,  613 
symptoms,  352,  613 
treatment.  354,  616 
Methyl -coniine,  537 
Milker's  spasm,  483 
Miners,  diseases  of,  342,  848.  356,  879, 

881,  412,  418,  434,  449.  484.  495 
Miuer*s  nystagmus,  484 

phthisis,  418 
Mirror-makers,  mercurial  poisoning  in. 

351 
Mogigraphia,  462 
Monkshood.  499 

Morphine,  mode  of  adroioistration  as  af- 
fecting rapidity  of  poisoning  by,  77 
poisoning  by,  71.  see  Opium 
Morphinism,  70,  see  Opium,  addiction  to 
Morphinomania,  definition  of,  5 
Morse  alphabet,  474 
Mountain  fever.  449 
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Mountain  Sickness,  201 

ftymptoms.   202:  history.   210;   an 

attempt  to  explain  tlie  symptoms. 

215;    summary,    225;    act-limatioD, 

226;    diagnosis,     227;     prognosis, 

228 :  treatment,  228 ;  bibliography, 

220 
Mountain  sickness,  acclimation.  226     « 

altitude  of  occurrence  of.  202 

attempt  to  explain  the  symptoms, 
215 

bibliography.  229 

cause,  215.  225 

resides  in  individual  only.  213 

circulation  in.  228 

condition  of  the  lungs  in.  219 

diagnoAis.  227 

dyspnoea.  217.  223 

expiration  in.  217 

history.  210 

immunity  of  natives  of  elevated  re- 
gions. 226 

incn>as4Ml  ehiHtic  tension  of  the  lungs 
in.  217,  225.  227 

inspiration  in,  218 

uatun*,  215 

prognosis,  228 

pulse  in,  223 

respinition  in.  217 

summary,  225 

symptoms,  202 

att(>mpt  to  explain  the.  215 
increased  by  fatigue  and  hun- 
ger. 209,  221 

theory  of.  215 

treatment.  228 
Mules  (chilblains).  299.  305 
Musicians,  di84>:iK(>s  of.  459.  482 
Myeloma,  diagnosis  of.  from  osteomala- 
cia. 248 

Xapki.mxk,  501 
Narcomania,  115.  see  Inehriety 

definition  of.  5 
Narcotine,  544 

Naupatliia.  175.  se<>  Sta»iekneM 
Nausea  of  mountain  sickness,  203 

of  seasickness.  176 
Necriwis.  phosphorus.  371 
N<N*<)le- grinding,  injurious  effects  of.  414 
Nephritis,  acute  alcoholic.  11 


Neurasthenia,  alcoholic,  82 
treatment,  54 
from  over-wor^,  488 
in  brain -workers,  490 
symptoms,  490 
treatment,  492 
Neuritis,  arsenical,  346 

diagnosis  of  ci>rtain  forms  of,  from 

acute  alcoholic  paralysis.  29 
progressive   al<>oholic,  post-mortem 
appearances  of.  43 
Neuroses,  fatigue.  457 

professional,  457 
Nightshade.  553 
deadly,  507 
Nitric  acid,  poisoning  by,  570 
symptoms.  571 
treatment.  571 
Nitro- benzene,  poisoning  b}',  industrial, 
400 
symptoms,  401 
treatment,  402 
Nose,  perforation  of  septum,  in  workers 

in  chromium.  382) 
Nux   vomica,    poisoning   by,   557,    see 

Strychnine 
Nystagmus,  miner's,  484 

Occupations,  Diseases  of,  311 

historicid  note,  311;  conditions  of 
<»ccnimtion  with  ri'fercniH*  to  tlie 
pri'Vrtlence  of  diseasi*.  317  ;  legal  re- 
straints upon  the  employment  of  wo- 
men and  children.  323;  classifica- 
tion, :W9;  effi'cts  of  injurious 
sul>stanccs.  342  :  elTe<*ts  of  injurious 
environment.  43:) ;  effects  of  injuri- 
ous exercise,  457 
Occupations,  dis<'ases  of.  age  factor  in, 

:«2 
artiticial- Mower    makers,    344,    358, 

4^2 
iKiiler- makers.  451 
brass- workers.  359.  374 
bricklayers.  483 
brick-makers.  384.  387 
bronzers.  350,  ;r»7.  374 
caisson  disease.  437 
calim-printers.  'M\\,  493 
car|>enters.  494 
chromium  workers,  8.S2 
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Occupations,  cigar- makers,  481 
dassiflcation  of.  380 
clergymen,  459 
compositors.  857,  488 
conditions  of  occupation  with  refer- 
ence to  the  prevalence  of  disease, 
317 
copper-smiths,  874 
cutlers,  481 

deformities    resulting     from    con- 
strained attitudes,  494 
dentists,  494 
domestic  servants,  496 
dressmakers,  857,  488 
dyers.  848,  882,  398 
e£Fects  of  alkalies,  404 

aniline.  897 

anthrax  hacillus,  428 

arsenic,  842 

bad  sanitation  and  ventilation, 
452 

bisulphide  of  carbon,  891 

bromine,  385 

chlorine,  384 

chromium,  382 

cold,  436 

compressed  air,  437 

concussion  of  the  air,  451 

constrained  attitudes,  493 

copper,   373 

cyanogen  compounds,  386 

dust,  411 

dust,  metallic.  412 

dust,  mineral,  418 

dust,  orgjinic,  424 

electricity,  408 

heat,  433 

illuminating  gas,  396 

injurious  environment,  341,  433 

injurious  exercise,  342 

injurious  substances,    341,  342 

iodine,  385 

lead,  355 

mercury,  348 

nitro- benzene,  400 

oxides  of  carbon,  389 

phosphorus,  367 

quinine,  405 

rarefied  air,  449 

sewing  machine,  486 

sulphur  and  its  oxides,  386 


Occupations,  effects  of  tea,  406 

tin,  381 

tobacco,  481 

turpentine,  402 

zinc,  879 
electricians,  408 
engravers,  482,  494 
fatigue  neuroses,  457 
felt-hat  makers,  850 
file-cutters,  860,  413 
fioor- planers.  496 
furniture  polishers,  357 
galvanizers  of  iron,  380 
gilders,  849,  857 
glass-cutters,  358 
glazing,  359 
grinders,  418,  481 
historical  note,  311 
India-rubber  workers,  391 
jewellers,  860,  494 
lace-makers,  858 
lithographers,  344 
locksmiths,  495 
locomotive  engineers  and   firemen. 

496 
match-makers,  868,  887 
milkers,  483 
miners,  342,  848,  856,  379,  881.  412. 

418.  434.  449^  484,  495 
mirror- makers,  S51 
mountain  fever,  449 
musicians,  459.  482 
neurasthenia  from  over- work,  488 
painters,  357,  402 
paper-hangers,  343 
paper- makers.  404 
photographers,  886 
pianists.  4S2 
plumbers,  357 
potters,  421,  454 
professional  men.  490 
quarry-men,  420 
nice  factor  in,  339 
relations  of  country  to,  339 
roburite  makers,  401 
roofers.  496 
seamstresses,  357.  483 
sex  factor  in,  ??23 
sheet- iron  workers,  451 
shoemakers,  483.  496 
shot-makers,  844,  357 
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Oocupatioos,  singers,  459 

smelters,   843.  848,   856.   874.   379. 

881.  889 
stokers.  484 
stone-cutters.  420 
sugar  refiners,  485 
tailors,  488 
tea-tasters,  406 
telegraphers,  473 
tin-plate  makers,  381 
tobacco-workers,  860.  481 
type-founders,  857 
typesetters,  857,  488 
wall-paper  makers,  843 
weavers.  360.  434.  425.  427.  453,  489 
white-lead  makers.  360 
wire- workers,  495 
wool -sorters.  428 
writers.  462 
Odor  of  the  body  and  excretions  in  heat- 
stroke. 259.  268 
Oil  of  bitter  almonds,  poisoning  by.  577, 

see  Hydrocyanir  acid 
Opium,  addiction  to.  70 

**  abstinence  phenomena.  **  83 
and  alcoholism  contra8te<l,  72 
cardialgia  in.  74 
causes  of.  78 

course  and  termination,  81 
pathology  of,  72 
prevalence  of.  80 
treatment.  82 

treatment,  lengtli  of  time  neces- 
sary for.  88 
treatment,  results  of,  88 
miMle  of  administration  as  affecting 

rapidity  of  poisoning  by.  77 
**moderHto**   indulgence   in.  in   the 

East.  76 
poistming  by.  70.  542 
fatal  dose.  547 
illustrative  cases.  548 
symptdms.  546 
treatment.  549 
Opiumism.  70,  see  Ojfittm,  oiUHetion  to 
Osteomalacia,  285 

deformities.  236 ;  pathologi<-al  anat- 
omy.  2:W  ;  etiology.  240 ;  (wthology. 
231  ;  nOation  of  osteomalacia  to  dis- 
ease of  the  ovari(>s.  244;  diagnosis, 
246;  treatment.  948 


Osteomahicia,  definition,  285 
deformities,  286 
diagnosis.  246 

from  arthritis  deformans,  248 

from  bone  tumors,  248 

from  multiple  myelomata,  248 

from  partial  dislocation  of  the 
bones  of  the  pelvis.  248 
etiology.  240 
in  animals.  239 
pathological  anatomy,  238 
pathology.  241 

puerperal,  osseous  tenderness  in.  247 
senile  form  of.  239 
theories  of,  241 

congestion  of  the  bones,  242 

infections,  242 

iofiammation  of  the  bones,  242 

lactic  acid,  241 

ovarian  disease,  244 

trophoneurosis  of  the  bone,  245 
treatment,  248 
Ovaries,  relation  of  osteomalacia  to  dis- 
eases of  the.  244 
Oxalic  acid.  ]>oi8oning  by.  580 

fatal  dose.  581 

illustrative  cases.  581 

symptoms,  581 

treatment.  582 

Painters,  diseases  of.  357.  402 
Papaver  somniferum,  542 
PaiMiverine.  543 
Paper-hangers,   arsenical  poisoning  of, 

843 
Paper-makers,    e(Te(*t8   of   the   alkalies 

upon.  404 
I'araldehyde,  addiction  to.  102 

poisoning  by,  101 
Paralysis,  acute  ah-oholic,  23 
diagnosis.  26 
diagnosis    of.     from     anterior 

poliomyelitis.  30 
diagnosis     of.     from     cerebral 

hemiplegia.  31 
diagnosis  of.  from  disseminated 

s<'len)sis.  29 
diagnoAis  of.  from  inflammatory 
diseases  of  the  spinal  conl.  80 
diagnosis  of,   from  lea<l  palsy. 
27 
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Panlysis,  acute  fttoohoUc,  diagnosis  of, 
from  looomotor  staiis,  88 
diagnosis  of,  fnm  ptagnaeive 

muscular  atrophy,  89 
post-mortem  ai^^earauces,  48 
symptoms,  88 
treatment,  88 
genera],  diagnosis  of,  from  alcoliolic 

dementia,  88 
hammer,  481 
Landry's,  diagno^  of,  from  acute 

alcoholic  paralysis,  89 
lead,  868,  698 
diagnosis  of,  from  alcoliolic  par- 
alysis, 87,  008 
mercurial,  858 

peripheral,  following  frost-hite,  806 
toxic  hysterical,  80,  894 
Pelvis,  partial  dislocation  of  the  hones 

of  the,  simulating  osteomalacia,  848 
I^riodicity,  inehriate,  119 
Pernio,  899,  80S 

treatment,  805 
Phenol,  poisoning  hy,  578,  see  OofMie 

add 
Phosphorus,  poisoning  hy,  618 
acute,  618 
chronic,  621 
diagnosis,  620 
industrial,  867 

pathological  anatomy  and  path- 
ology, 619 
prevention,  372 
symptonos,  870,  619,  621 
treatment,  621 
Phrenitis  flestiva,  253,  see  Heat-stroke 
Phthisis,  miner's,  418 
Physicians,  general  immunity  of,  from 
neurasthenia,  490 
opium  addiction  among,  78 
Physostigma  vencnosum,  514 
Pliysostigmine,    poisoning  by,   514,   see 

Calabar  bean 
Pianist's  cramp,  482 
Picrotoxin.  poisoning  by,  520,  see  Caeeu- 

lus  indices 
Plumbism,  see  Poimning  by  lead 
Pneumonia,  acute  alcoholic,  11 
Poisoning,  499 

aconite,  499 ;  belladonna,  507 ,  Cala- 
bar bean.  514  ;  cocaine,  517 ;  coculus 


indicfUs,  580;  coldiieam.  fiEM; 
curare,  586;  digitalis,  588,  gelse- 
mium,  688 ;  hellebore,  685 ;  bemlock, 
586 :  hyoscyamus,  589;  (H>iuro,  648; 
solanum,  558;  stramonium,  555; 
■trydmine,  567;  yeratrum,  666; 
sulphuric  acid,  568;  nitric  add,  570; 
hydrochloric  add,  0^1;  carfadie 
add,  578;  hydrocyanic  add,  678; 
oxalic  add,  580 ;  potasia  and  soda, 
588;  ammonia,  588;  ciilond  hy- 
drate, 586;  illuminathug  gas,  687; 
lead,  598;  anenic,  606;  dnc,  611; 
copper,  611;  mercury^  618;  aflver, 
616;  phosphorus,  618 
Poisoning  by  adds,  668 
by  aconite,  499 

niustimtiTe  cases,  604 

symptoms,  508 

treatment,  606 
hy  alkalies,  588 

hidustrial,  404 
byal0Qhd,8 

acute,  7 

chronic,  88 
by  ammonia,  688 

illuatratiye  cases,  684 

symptoms,  584 

treatment,  585 
by  aniline,  industrial,  897 

symptoms,  399 

treatment,  400 
by  antipyrin,  103 
by  arsenic,  104,  606 

acute,  606 

chronic,  607 

elimination,  608 

etiology,  606,  607 

industrial,  342 

pathological   ana*^omy  and  pa- 
thology. 606,  609 

symptoms,  345,  606.  608 

treatment,  347,  607.  610 
by  atropine,  507,  see  Belladonna 
by  belladonna,  507 

illustrative  cases,  511 

symptoms,  509 

treatment,  512 
by  brass,  industrial.  875 
by  bromine,  industrial.  886 
by  bronze,  industrial,  875 


INDEX  TO  VOLUME  HI. 


635 


PoiaoDing  by  bnicine,  558 
by  Calabar  bean,  514 

Bymptoms,  516  • 

treatment,  517 
by  cannabia  indica,  S8 
by  carbolic  acid.  578 

fatal  doac,  575 

illustrative  cases,  575 

symptoms,  574 

trcatmeut,  575 
by  carbon  bisulphide,  891 

diagnosis,  8d4 

prevention,  896 

symptoms,  898 

treatment,  896 
by  carbon  dioxide,  industrial,  890 

treatment.  891 
by   carbon    monoxide,     industrial, 
389 

treatment.  390 
by  cblonil  liydrate.  89,  585 

fatal  dose.  580 

symptoms.  580 

treatment.  586 
by  chlorine,  industrial.  884 
by  chloroform,  92 
by  chromium,  industrial,  382 

symptoms,  38!) 
by  cicutoxin,  539 
by  coca.  517 
by  cocaine.  09,  517 

fiitjd  dose,  519 

illustrative  casi>s,  519 

symptoms,  518 

treatment.  520 
t)y  cocculus  indicuA.  520 

symptoms,  522 

treatment ,  522 
by  ccMleine.  552 
by  coffee.  114 
by  colchicum.  523 

illustrative  caseH,  525 

symptoms.  525 

tn'atment.  520 
hy  conium.  5:)6,  see  Ihmloek 
by  copi>er,  88,  61 1 

acute.  Oil 

chronic.  612 

industriitl.  373 

symptoms.  877.  611.  613 

treatment.  78,  611,  612 


Poisoning  by  curare,  526 

symptoms,  527 

treatment,  527 
by  cyanide  of  potassium,  577,  see 

Hydrocyanic  add 
by  digitalis,  528 

fatal  dose,  531 

illustrative  cases,  531 

symptoms,  580 

treatment,  532 
by  eserine.  514,  see  CaUtbar  bean 
by  ether,  95 
by  gelsemium.  100.  533 

illustrative  cases.  534 

symptoms,  534 

treatment.  584 
by  hashish,  88 
by  hellebore,  535 

symptoms.  535 

treatment.  586 
by  hemlock.  536 

fatal  dose,  538 

illustrative  case,  588 

symptoms,  537 

tn>atnient.  538 
by  hydrochloric  acid,  571 

illustrative  cases,  572 

symptoms,  572 

treatment.  572 
by  hyilnx'yanic  acid,  576 

industrinl.  386 

illustRitive  cases,  579 

symptoms.  578 

treatment.  579 
by  hyoscyamus,  539 

illustrative  cases,  541 

symptoms.  541 

treatment,  542 
by  illuminnting  gas.  587 

illustRitive  cases,  589 

industrial.  396 

symptoms,  588 

treatment.  590 
by  Indian  hemp.  >^ 
by  iiNline.  industrial.  385 
by  lead.  593 

elimination.  605 

diagnosis,  602 

induAtriuI.  355 

local.  362 

mode  of  absorption,  595 


686 


tSNEL  TO  yOUJME  IXL 


Volimmfnghy  Itad,  pafliolo|^oal  ttMHoniy 
•ad  pfttboiogy,  §01 

pteveaUoa,  866^  004 

prognosis,  608 

lelatioii  of  gout  to,  Wr 

sources  of.  588 

symptoms,  888,  886 

tmtmeiit,  887,  884 
by  mercury,  818 

dUagnosIs,  816 
•    industrisl,  848 

pathologioAl  anatomy  and  path* 
ology,  814 

prognosis,  818 

sources,  818 

symptoms,  868,  818 

troatmmt,  864,  816    * 
by  morphine,  71,  646,  see  C^'tmi 
by  nitric  acid.  670 

symptoms,  671 

treatment,  671 
by  nitro-bensene.  Industrial,  400 

symptoms,  401 

treatment,  408 
by  oil  of  bitter  almonds,  677,  see 

^fdroeifanie  acid 
by  opium,  70,  542 

fatal  dose,  547 

illustrative  cases,  548 

symptoms,  546 

treatment,  540 
by  oxalic  acid,  580 

fatal  dose,  581 

illustrative  cases,  581 

symptoms,  581 

treatment,  582 
by  paraldehyde,  101 
by  phenol,  573,  see  Carbolic  acid 
by  phosphorus,  618 

acute,  618 

chronic,  621 

diagnosis,  620 

industrial,  367 

pathological  anatomy  and  path- 
ology, 619 

prevention,  372 

prognosis,  620 

symptoms,  370,  619,  621 

treatment,  621 
by  physostigmine,  514,  see  Calabar 
bean 


Poisoning  by  picrotoilii,  688^  isa 


bypotassa,  688 

by  polassiuni  ^yaside,  978^  isa  JE|r> 

dneifonie  aeid 
by  prussic  add,  1^8,  see  .Q|sif«f- 

bf  quinine.  Industrial,  4M 
by  sflver,  618 
by  soda,  688 
bysoianine,  (RM 
l^scdanum,  668 

symptoms,  SSi 

treatment,  666 
by  stramonium,  666 

symptoms,  668 

traatanentk  687 
bys^dmlne,  667 

fatal  dose,  668 

inustiatlTecaae^  688 

symptoms,  661 

treatment,  664 
by  suli^ional,  101 
by  sulphur,  Industrial,  888 
by  sulphuric  add,  668 

industrial,  888 

symptoms,  569 

treatment,  570 
by  sulphurous  add,  industrial,  887 
by  tea,  112 

industrial,  406 

symptoms,  407 
by  tobacco,  106 

industrial,  431 
by  turpentine,  industrial,  402 

symptoms,  402 

treatment,  403 
by  veratrum,  566 

symptoms,  567 

treatment.  568 
by  zinc,  611 

industrial,  379 
shock  occurring  in  cases  of,  155 
Poliomyelitis,    anterior,    diagnosis    of, 

from  acute  alcoholic  paralysis,  80 
Polyneuritis,   diagnosis  of,  from  acute 

alcoholic  paralysis,  20 
Poppy,  542 

Potassa.  poisoning  by,  582 
Potassium  bicarbonate,  addiction  to,  106 
Potassium  cyanide,  poisoning  by,  678 
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PbUen.  diseaaes  of.  421,  454 

Profcflsional  nicii,  ncunisthenia  in,  4U0 

Profeflsional  neuroses,  457 

PixMtratio  thennica,  253,  sec  Ueat-airokt 

Prostration.  141 

Prussic  acid,  poisoning  by,  576,  see  Ily- 

drocjfanie  acid 
Paeudaconitine.  501 
Pustule,  malignant,  428 

QuARRTiKO,  injurious  effects  of,  420 
Quicksilver  mining,  dangers  of,  'MS 
Quinine,  poisoning  by,  industrial,  405 

Railway  AcaoENTS  producing  shock, 

148 
Rarefied  air.  cfTecta  of,  202.  217.  440 
Raynaud's  disease,  resemblance  of,    to 

chilblains.  800 
Respiration,  effects  of  raretietl  air  upon, 
217 
in  mountain  sickness,  205 
Rhinitis,  chromium.  383 
Rose,  Christmas,  535 

Salivation,  mercurial,  352 
Satumisn),  see  l\Hmninij  by  Uad 
Scrivener's  {miIsv.  462 
Seasickness,  175 

symptoms.    176 ;    causation,     181 ; 
nature.   188;  treatment.  180;  thera- 
peutic uses  of  a  sea  voyage.   105; 
bibliography.  106 
Seasickness,  bibliography,  106 
causation.  181 
fatal  cases  of.  181 

influence  of  st'iise  of  smell  in  pro- 
ducing. IW 
nature  of,  188 
prophylaxis.  101 
proi)<)rtion  of,    cases  in   the  U.    S. 

Navy,  180 
symptoms.  176 
synonyms.  175 
theories  of.  181 

cerebral  congestion,  1H7 
confusion  of  muscuhir  m-'nae,  185 
confusion  of  the  sense  of  space. 

186 
idiopathic  indigcKtitin.  186 
marine  intoxication.  188 


Seasickness,   theories  of,  oscillations  of 
cerebro- spinal  fluid,  187 
sliaking  of  brain.  186,  187 
shaking  of  alxlominal  viscera. 

186 
spinal- cord  origin,  187 
variations  of  barometric  pres- 
sure, 185 
visual  disturbances,  184,  186 
treatment,   180 
varieties  of.  176 
vertigo  in.  182 
Sea- voyage.  thera|>eutic  uses  of  a.  105 
Sewer's  spasm.  483 
Sewing-machine,  effects  of  the,  486 
Sheet- iron  workers,  deafness  of,  451 
Sliip-painters,  tuqientine  poisoning  of. 

402 
Shock  and  Ciollapse,  141 

symptoms,  141 ;  causes.  144 ;  re- 
action, 155;  prognosis,  157;  path- 
ology, 158;  diagnosis.  162;  pro- 
phylaxis, 163;  treatment,  164; 
bibliography,  170 
Shock.  141 

absence  of  distinctive  lesions  in,  162 

bibliography,  170 

causes,  144 

death  from,  150 

definition.  141 

diagnosis,   162 

from  cerebral  concussion.  162 
from  fat  cmt)olism.  163 
fnmi  sync<tix?,  162 
distinction    between    collai^se  and, 

144.  155 
erethistic.  141 
ether  test  in.  148 
from  elti'tricity,  151 
from  |H)i8<)ning.  155 
influence  of  amesthesia  uiton.  147 
of  hemorrhage  ufMrn.  150 
of  tlie  hxntion  of  the  injury  in 

producing,  145 
of  mental   emotion  in  the  pro- 
duction of,  151 
of  tlie  wcatlier  ui>on.  154 
insidiiius  form  of,  143 
irregular  forms  of.  143 
losM-nrd  HiUK'cptibility  of  women  to. 
151 
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Shock,  lessening  of,  by  will-power,  154 
local,  143 
medical,  155 
mental,  152 

secondary  efifects  of,  153 
modified  forms  of,  143 
pathology,  158 
prognosis.  157 
prophylaxis,  163 
question  of  operating  during,  147 
railroad  accidents  causing,  148 
reaction  from.  155 

treatment  In  stage  of,  170 
secondary  effects  of.  153 
symptoms,  141 
torpid,  141 
treatment,  164 
with  excitement,  142 
Shoddy  fever,  427 
Shoemaker,     deformity     of    a,     from 

machine  working,  496 
Shoemaker's  spasm.  483 
Shot-makers,  diseases  of,  344,  357 
Shradt,  Geobob  F.,  on  shock  and  col- 
lapse, 139 
Sight,  disturbances  of,  following  heat- 
stroke, 284 
Silver,  poisoning  by.  616 
Silvering  by  amalgam,  dangers  of,  349 
Singers,  laryngeal  neuroses  of,  458 
Sizing,  injurious  effects  of,  to  the  work- 
men, 424 
Skin,  affections  of  the,  among  workers 
in  fiax,  426 
among  workers  in  quinine,  405 
among  workmen   in   sugar  re- 
fineries, 435 
in  arsenical  poisoning,  345 
Small,  Beaumont,  on  poisoning,  497 
Smelters,  diseases  of,  343,  348,  356.  374, 

379,  381.  389 
Smoker's  sore  eye.  108 
Smoking,  hashish-,  88 
opium-,  72 
tobacco-,  106 
Snuff,  affections  of  workers  in,  433 
Soda,  poisoning  by,  582 
Solanine,  poisoning  by,  554,  see  Solanum 
Solanum  caroliuense,  554 
dulcamara,  554 
nigrum,  654 


Solanum,  poisoning  by,  553 
symptoms,  554 
treatment,  555 
Spine,  railway,  149 
Stewaut.  James,  on  poisoning,  591 
Stokers,  effects  of  beat  upon,  434 
Stomach,  acute  alcoholic  catarrh  of  the, 

10 
Stomatitis,  mercurial,  352 
Stone-cutters,  diseases  of,  420 
Stramonium,  poisoning  by,  555 
symptoms,  556 
treatment,  557 
Strychnine,  poisoning  by,  557 
fatal  dose.  563 
illustrative  cases,  563 
symptoms,  561 
treatment,  564 
Strychnos  nux  vomica,  557 
Sugar  refineries,  diseases  of   workmen 

in.  435 
Sulphonal,  poisoning  by,  101 
Sulphur,  poisoning  by,  industrial,  386 
Sulphuric  acid,  poisoning  by,  568 
industrial,  888 
symptoms,  569 
treatment,  570 
Sulphurous   acid,   poisoning  by.  indus- 
trial, 387, 
Sunstroke,  253 

definition,     254;    symptoms,     258; 
causation,    272 ;     morbid  anatomy, 
275;   prophylaxis,  276;    treatment, 
277;    sequelae,    283;    bibliography, 
285 
Sunstroke    and    heatstroke,   distinction 
between,  made  by  certain  writers, 
261 
bibliography,  285 
cardiac  form,  260 
causation,  272 
cerebro-spinRl  form,  259 
definition,  254 
forms  of,  258,  259 
heart  trouble  following.  255,  283 
hyperpyrexia  in,  259 
in  children.  271 
insanity  following,  284 
local.  272 

meningeal  form,  259 
morbid  anatomy,  572 


INDEX  TO  VOLUME  III. 


039 


Sunstroke,  odor  of.  259.  268 

pathology.  272 

prophylaxis.  276 

pulmonary  apoploxy,  260 

sequela',  283 

statistics  of,  iu  the  U.  8.  Army  and 
Navy,  255 

symptoms,  258 

treatment,  277 

typical  cases  of,  268 

visual  disturlmnccs  following,  284 
Syncope,  diagnosis  of,  from  shock,  162 

heat,  258,  see  Ileatttroke 

Tea,  poisoning  by.  112 
industrial.  406 
symptoms.  407 
Tea-tasters.  406 

Teeth,  discoloration  of.  by  copper,  377 
Telegrapher's  cramp,  473 
causes.  473 
illustrative  cases.  478 
symptoms,  476 
treatment,  480 
Telegraphic  alphaliet.  474 
Temperature,   body,  at  high  altitude's. 
205 
effects  of  temperature  of  sur- 
mundiug    atmosphere   upon, 
257,  2U2 
Thebaine.  543 
Theinism.  112.  406 
treatment.  114 
Thorn  apple,  555 

Tin.  diseases  iH-culiar  to  workers  in.  381 
Tin-plate  making.  <langers  of,  !ft<l 
Tobacco,  advantaji;cs  of  smoking,  in  cer- 
tain cases.  110 
allowance  of,    in   the   treatment  of 

alcoholism,  65 
antise]itic  action  of  the  smoke  of. 

110 
functional  disorders  caused  by.  109 
poisoning  by,  11)6 
chronic,  107 
industrial.  431 
treatment  of.  107 
Tobacroism,  106 

am)  alcoholism.  n-l:itions  of,  111 
eye  symptoms  of.  108 


Tobaccoism,  symptoms.  107 

treatment  of,  112 
Tonsils,  wi'avers*.  425 
Tool -grinding,  injurious  effects  of,  414 
Tremor,  lead,  364.  599 
mercurial,  353.  613 
Turpentine,    |)oi8oning  by,    industrial. 
402 
symptoms.  402 
treatment.  403 
Type-founders,  lead- poisoning  of,  357 
Type-setters,  diseases  of,  357.  483 

Ventilation    in    workshops  and  fac- 

turies,  452 
Veratrine.  567 

Veratnim.  poisoning  by,  566 
symptoms.  567 
treatment.  568 
Vermilion,  process  of  manufacture.  851 
Vertigo  in  seasickness,  176,  182 
Visual     disturbimces     following    heat- 
stroke. 284 

Wall-pai>rk  makers,  arsenical  poison- 
ing of.  343 
Weavers.  <lise>iaes  of.  360.  424,  425,  427 

453,  489 
Women,    employment  of.  in  factories, 
323 

lessened  8usa*ptibility  of,  to  shock. 
151 
Wo«>l  dust,  effects  of,  427 
Wool-sorters'  disease,  428 

prevention,  4:JU 

symptoms,  428 

treat  me  lit,  4^31 
Wrist  <ln)p.  36;J.  598  • 

Writer's  cnmip,  462 

causcL.  46:3 

diagmtsis,  4C0 

morbi<l  anatomy,  470 

Jtatholn^y,  470 

prevention,  471 

prognosis.  470 

symptoms,  464 

treatment.  472 

Zinc,  poisoning  by  611 
industrial.  379 
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